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XIILE 

NITROGEN SXJBSTITUTED IMIDAZO [4 , 5-C] PYRAZOLES AS 
CORTICOTROPIN RELEASING HORMONE ANTAGONISTS, 

5 FTEI.D OF THR INVENTION 

This invention relates to novel nitrogen 
substituted iinidazo[4, 5-c]pyrazole compounds and 
pharmaceutical compositions, and to methods for the 
treatment of psychiatric disorders and neurological 

10 diseases, including major depression, anxiety- related 
disorders, post-tra\imatic stress disorder, 
supranuclear palsy and feeding disorders, as well as 
treatment of immunological, cardiovascular or heart- 
related diseases and colonic hypersensitivity 

15 associated with psychopathological disturbance emd 

stress. In particular, the present invention relates 
to novel imidazopyrimidines and imidazopyridines, 
pharmaceutical compositions containing such compoxmds 
and their use in treating psychiatric disorders, 

20 neurological diseases, immunological, cardiovascular 
or heart -related diseases and colonic hypersensitivity 
associated with psychopathological disturbance and 
stress. 

25 

RApynpnTTNn of the tnvkntion 
Corticotropin releasing hormone or factor (herein 
referred to as CRH or CRF) , a 41 amino acid peptide, 
is the primary physiological regulator of 

30 proopiomelanocortin (POMC) -derived peptide secretion 
from the anterior pituitary gland [J. Rivier et al., 
Proc. Nat. Acad. Sci. (USA) 80:4851 (1983); W. Vale 
et al.. Science 213:1394 (1981)]- In addition to its 
endocrine role at the pituitary gland, 

35 immunohistochemical localization of CRF has 
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demonstrated that the hormone has a broad 
extrahypothalamic distribution in the central nervous 
system and produces a wide spectriom of autonomic, 
electrophysiological and behavioral effects consistent 

5 with a neurotransmitter or neuromodulator role in 
brain [W. Vale et al., Rec. Prog, Horm. Res. 39:245 
(1983); G-F. Koob, Persp. Behav. Med. 2:39 (1985); 
E.B, De Souza et al,, J. Neurosci. 5:3189 (1985)]. 
There is also evidence that CRF plays a significant 

10 role in integrating the response of the immune system 
to physiological, psychological, .and immianological 
stressors [J.E. Blalock, Physiological Reviews 69:1 
(1989); J.E. Morley, Life Sci. 41:527 (1987)]. 

Clinical data provide evidence that CRF has a 

15 role in psychiatric disorders and neurological 
diseases including depression, anxiety-related 
disorders and feeding disorders. A role for CRF has 
also been postulated in the etiology and 
pathophysiology of Alzheimer's disease, Parlcinson's 

20 disease, Huntington's disease, progressive 

supranuclear palsy and amyotrophic lateral sclerosis 
as they relate to the dysfunction of CRF neurons in 
the central nervous system [for review see E.B. De 
Souza, Hosp. Practice 23:59 (1988)]. 

25 In affective disorder, or major depression, the 

concentration of CRF is significantly increased in the 
cerebral spinal fluid (CSF) of drug-free individuals 
[C.B. Nemeroff et al.. Science 226:1342 (1984); CM. 
Banlci et al.. Am. J. Psychiatry 144:873 (1987); R.D. 

30 France et al., Biol. Psychiatry 28:86 (1988); M. 
Arato et al., Biol Psychiatry 25:355 (1989)1. 
Furthermore, the density of CRF receptors is 
significantly decreased in the frontal cortex of 
suicide victims, consistent with a hypersecretion of 

35 CRF [C.B. Nemeroff et al.. Arch. Gen. Psychiatry 
45:577 (1988)]. In addition, there is a blunted 
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adrenocorticotropin (ACTH) response to CRF (i.v. 
administered) observed in depressed patients [P.W. 
Gold et al.. Am J. Psychiatry 141:619 (1984); F, 
Holsboer et al., Psychoneuroendocrinology 9:147 

5 (1984); P.W. Gold et alw New Eng. J. Med. 314:1129 
(1986)]. Preclinical studies in rats and non-human 
primates provide additional support for the hypothesis 
that hypersecretion of CRF may be involved in the 
symptoms seen in hioman depression [R.M, Sapolsky, 

10 Arch. Gen. Psychiatry 46:1047 (1989)]. There is 
preliminary evidence that tricyciic antidepresseuits 
can alter CRF levels and thus modulate the numbers of 
CRF receptors in brain [Grigoriadis et al., 
Neuropsychopharmacology 2 : 53 (1989) ] . 

15 There has also been a role postulated for CRF in 

the etiology of anxiety- related disorders. CRF 
produces anxiogenic effects in aoiimals and 
interactions between benzodiazepine / non- 
benzodiazepine anxiolytics and CRF have been 

20 demonstrated in a variety of behavioral anxiety models 
[D,R. Britton et al.. Life Sci. 31:363 (1982); C.W. 
Berridge and A.J. Dunn Regul. Peptides 16:83 (1986)]. 
Preliminary studies using the putative CRF receptor 
antagonist a-helical ovine CRF (9-41) in a variety of 

25 behavioral paradigms demonstrate that the eintagonist 
produces •anxiolytic-like'' effects that are 
qualitatively similar to the benzodiazepines [C.W. 
Berridge and A.J. Dunn Horm. Behav. 21:393 (1987), 
Brain Research Reviews 15:71 (1990)1. Neurochemical, 

30 endocrine and receptor binding studies have all 
demonstrated interactions between CRF and 
benzodiazepine sinxiolytics providing further evidence 
for the involvement of CRF in these disorders. 
Chlordiazepoxide attenuates the "anxiogenic" effects 

35 of CRF in both the conflict test [K.T. Britton et al., 
Psychopharmacology B6 ill 0 (1985); K.T. Britton et 
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al., Psychopharmacology 94:306 (1988)] and in the 
acoustic startle test (N.R. Swerdlow et al., 
Psychopharmacology 88:147 (1986)] in rats. The 
benzodiazepine receptor antagonist (Rol5-1788) , which 

5 was without behavioral activity alone in the operant 
conflict test, reversed the effects of CRF in a dose- 
dependent manner while the benzodiazepine inverse 
agonist (FG7142) enlianced the actions of CRF [K.T. 
Britton et al., Psychopharimcology 94:306 (1988)]. 

10 The mechanisms and sites of action through which 

the standard anxiolytics and antidepressants produce 
their therapeutic effects remain to i)e elucidated. It 
has been hypothesized however, that they are involved 
in the suppression of the CRF hypersecretion that is 

15 observed in these disorders. Of particular interest 
is that preliminary studies examining the effects of a 
CRF receptor antagonist (a -helical CRF9-41) in a 

variety of behavioral paradigms have demonstrated that 
the CRF antagonist produces anxiolytic- like" effects 

20 qualitatively^ similar to the benzodiazepines [for 
review see G.F, Koob and K.T. Britton, In: 
Corticotropln-Releasing Factor: Basic and Clinical 
Studies of a Neuropeptide, E.B, De Souza and C.B. 
Nemeroff eds., CRC Press p221 (1990)]. 

25 Several publications describe corticotropin 

releasing factor antagonist compounds and their use to 
treat psychiatric disorders and neurological diseases. 
Examples of such pxoblications include DuPont Merclc PCT 
application US94/11050, Pfizer WO 95/33750, Pfizer WO 

30 95/34563, Pfizer WO 95/33727 and Pfizer EP 778277 Al. 



Europecui Patent Application Number 190457 Al 
discloses 3 -methyl -imidazo [4,5-c] pyrazole 
derivatives which liave the general formula shown 
35 below. The compounds have an intense depressant 
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activity on the central nervous system, including 
anticonvulsant, sedative, analgesic and 
hypot hermi z ing . 



5 




Similar imidazo [4, 5-c] pyrazole derivatives are 
disclosed in T^r-rahf^dron . Vol. 46, pp. 5777-5788 

10 (1990). 

European Patent implication Pviblication Number 
407102A discloses angiotensin II antagonists having the 
general formula: 

15 




20 

PCT Patent Application WO 91/11999 discloses 
eingiotensin II antagonists having the general formula 
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shown below. These compounds also have utility as 
treatments for cognitive dysfxinctionSr depression, 
anxiety and dysphoric mental states. 




10 Insofar as is known, novel nitrogen substituted 

imidazo[4, 5-c]pyra2oles, which are described in detail 
below/ have not been previously reported as 
corticotropin releasing factor antagonist compoxmds 
useful in the treatment of psychiatric disorders and 

15 neurological diseases, including major depression, 
anxiety- related disorders, post-traumatic stress 
disorder, supranuclear palsy and feeding disorders as 
well as treatment of immunological, cardiovascular or 
heart-related diseases and colonic lypersensitivity 

20 associated with psychopathological distiirbance and 
stress . 



In accordance with one aspect, the present 
25 invention provides novel compounds which bind to 
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corticotropin releasing factor receptors, thereby 
altering the anxiogenic effects of CRF secretion. The 
compomds of the present invention are useful for the 
treatment of psychiatric disorders and neurological 

5 diseases, anxiety- related disorders, post -traumatic 
stress disorder, supranuclear palsy and feeding 
disorders as well as treatment of immunological, 
cardiovascular or heart-related diseases and colonic 
hypersensitivity associated with psychopathological 

10 disturbance cind stress in mammals. 

According to another aspect, the present 
invention provides novel compounds of formulae (I) and 
(II) (described below) which are useful as antagonists 

15 of the corticotropin releasing factor. The compounds 
of the present invention exhibit activity as 
corticotropin releasing factor antagonists and appear 
to suppress CRF hypersecretion. The present invention 
also includes pharmaceutical compositions containing 

20 such coitqpounds of formulae (I) and (II) , and methods 
of using such compounds for the suppression of CRF 
hypersecretion, and/or for the treatment of anxiogenic 
disorders. 

25 According to yet another aspect, the present 

invention provides novel compoxinds, pharmaceutical 
compositions and methods which may be used in the 
treatment of affective disorder, anxiety, depression, 
irritable bowel syndrome, post-traumatic stress 

30 disorder, supranuclear palsy, immxme suppression, 
Alzheimer's disease, gastrointestinal disease, 
emorexia nervosa or other feeding disorder, drug or 
alcohol withdrawal symptoms, drug addiction, 
inflammatory disorder, fertility problems, disorders, 

35 the treatment of which can be effected or facilitated 
by antagonizing CRF, including but not limited to 
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disorders induced or facilitated by CRF, or a disorder 
selected from inflammatory disorders such as 
rheumatoid arthritis and osteoarthritis, pain, asthma, 
psoriasis and allergies; generalized anxiety disorder; 

5 panic, phobias, obsessive-compulsive disorder; post- 
traumatic stress disorder; sleep disorders induced by 
stress; pain perception such as fibromyalgia; mood 
disorders such as depression, including major 
depression, single episode depression, recurrent 

10 depression, child abuse induced depression, and 

postpartxam depression; dysthemia;t bipolar disorders; 
cyclothymia; fatigue syndrome; stress -induced 
headache; cancer, hviman immunodeficiency virus (HIV) 
infections; neurodegenerative diseases such as 

15 Alzheimer's disease, Parkinson's disease and 

Huntington's disease; gastrointestinal diseases such 
as ulcers, irritable bowel syndrome, Crohn's disease, 
spastic colon, diarrhea, and post operative ilius and 
colonic hypersensitivity associated by 

20 psychopathological disturbances or stress; eating 
disorders such as anorexia and bulimia nervosa; 
hemorrhagic stress; stress- induced psychotic episodes; 
euthyroid sick syndrome; syndrome of inappropriate 
antidiarrhetic hormone (ADH) ; obesity; infertility; 

25 head traumas; spinal cord trauma; ischemic neuronal 
damage ( ^^g. . cerebral ischemia such as cerebral 
hippocampal ischemia) ; excitotoxic nexironal damage; 
epilepsy; cardiovascular and hear related disorders 
including hypertension, tachycardia and congestive 

30 heairt failure; stroke; immune dysfunctions including 
stress induced immune dysf met ions ( e.g. . stress 
induced fevers, porcine stress syndrome, bovine 
shipping fever, equine paroxysmal fibrillation, and 
dysfunctions induced by confinement in chickens, 

35 sheering stress in sheep or human -cuiimal interaction 
related stress in dogs); muscular spasms; urinary 
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incontinence; senile dementia of the Alzheimer's type; 
multiinfarct dementia; amyotrophic lateral sclerosis; 
chemical dependencies and addictions fQ-?. - 
dependencies on alcohol/ cocaine, heroin, 
5 benzodiazepines, or other drugs); drug and alcohol 
withdrawal symptoms; osteoporosis; psychosocial 
dwarfism and hypoglycemia in mammals. 

According to a still further aspect of the 
10 invention, the compounds provided hy this invention 
(and especially labelled coitpoxmds of this invention) 
are also useful as standards and reagents in 
determining the ability of a potential pharmaceutical 
to bind to the CRF receptor. 

15 

nTyPATt^ED DESCRT PTTQN OF THE TNVENTTQN 

[1] Thus, in a first embodiment, the present invention 
20 provides novel compounds of Formulae (I) and (II): 




or isomers thereof, stereoisomeric forms thereof, or 
mixtures of stereoisomeric forms thereof, and 
pharmaceutical ly acceptable salt forms thereof, wherein: 

30 r1 is selected from H, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, Ci-Ce haloalkyl, where such haloalkyl is 
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siibstituted with 1-6 halogens, C3-C6 cycloalkyl. 
C4-CQ cycloalkylalkyl/ C1-C6 alko>Q^, aryl, 
heteroaryl or heterocyclyl; 

5 r2 is Ci-Cio alkyl, C3-C10 alkenyl, C3-C10 alkynyl, 
C3-C8 cycloalkyl, C4-C12 cycloalkylall<yl , where 
each group can be optionally substituted with 1 to 
3 siibstituents independently selected at each 
occurrence from Ci-Cs alkyl, C3-C10 alkenyl, C3-C10 

10 alkynyl, C3-C6 cycloalkyl, aryl, heteroaryl, 

heterocyclyl, halogen, cyano, NR6r7, or7, thiol, 
S(0)nR^' C0r7, 0C(0)r9, NrScOR^, Nr8c0NR6r7, 

NR8c02R^. CONR6r7; 
or 

15 S(0)nR^, COR^, C02R^, CONrV; 

or 

C1-C4 haloalkyl, where C1-C4 haloalkyl may be 

substituted with 1-6 halogens; 
or 

20 aryl or aryl(Ci-C4 alkyl), heteroaryl or 

heteroaryl (C1-C4 alkyl), heterocyclyl, or 
heterocyclyl (C1-C4 alkyl), wherein C1-C4 alkyl in 
aryl(Ci-C4 alkyl), heteroaryl (C1-C4 alkyl) or 
heterocyclyl (C1-C4 alkyl) is optionally substituted 

25 with substituents selected from Ci-Cs alkyl, COR^, 

C02R''# S(0)nR^/ cyano and aryl; 

n is independently at each occurrence 0, 1, or 2; 

30 r3 is H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci- 
C6 haloallQ^l, where such haloalkyl is substituted 
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with 1-6 halogens, C3-C6 cycloalkyl, C2-C10 
alkoxyalkyl, Ci-Ce hydro^Qralky 1 , cyano, OR^, thiol, 
S(0)nR^# Nr6r7, aryl, or heteroaryl; 

5 is phenyl, pyridyl, pyrimidyl, triazinyl, furanyl, 

naphthyl, quinolinyl, isoquinolinyl, thienyl, 
imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl, 
benzof uranyl , benzothienyl , benzothiazolyl , 
isoxazolyl , 2,3 -dihydrobenzo furanyl , 2,3- 
10 dihydrobenzothienyl , 1,2 -ber^zopyranyl , 3 , 4 -dihydro- 

1,2-benzopyranyl or pyrazolyl, where each R^ is 
attached via an unsaturated carbon atom and each R^ 
may be optionally substituted with 1 to 4 r5 
groups ; 

15 

r5 is independently at each occurrence selected from 

Ci-Cio alkyl, C2-C10 alkenyl, C2~Cio alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl , where Ci-Cio 
alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
20 cycloalkyl, C4-C12 cycloalkylalkyl are optionally 

substituted with 1-3 substituents independently 
selected at each occurrence from C1-C4 alkyl, 

nitro, halogen, cyano, Nr6r7, nrScoR^, ]Nr8c02R^/ 
COB? , Ob7 , C01SIr6r7, nr8C0Nr6r7, C02R'^/ thiol, or 

25 S(0)nR^; 
or 

nitro, halogen, cyano, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, NR^R^, NR^COR'', 
NR8c02R^/ C0R7, 0r7, CONR6r7, nr8conr6r7, C02R''i 

30 thiol, or S(0)nR^; 
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r6 and R*^ are independently at each occurrence selected 
from: 

(1) H; 

(2) Ci-Cio al]Q^l, C3-C10 alkenyl, C3-C10 alkynyl, 
C2-C8 alkoxyalkyl, C3-C6 cycloalkyl, or C4-C12 
cycloalkylalky 1 , each optionally substituted with 
1-6 substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, 

halogen, C1-C4 haloalkyl, cysino, nitro, Or12, 
thiol, S(0)nR^/ C0r12, c02R^2^ Nr8cOr12, 
Nr8cONr11r12^ Nr8c02R^. NR^^R^S^ and CONr11r12; 

(3) aryl, aryl (C1-C4 alkyl), heteroaryl or 
heteroaryl(Ci-C4 alkyl) , heterocyclyl, or 
heterocyclyl (C1-C4 alkyl; 



r8 is independently at each occurrence selected from H, 
C1-C4 alkyl, C3-C8 alkenyl, C3-C6 cycloalkyl, or 
C4-C7 cycloalkylalkyl; 
or 

phenyl or phenyl (CI 4 alkyl), each optionally 
substituted with 1-3 substitutents selected from 
C1-C4 alkyl, halogen, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, C1-C4 alkoxy, OH; 



r9 is independently at each occurrence selected from H, 
C1-C4 alkyl, C2-C4 alkoxyalkyl, C3-C6 cycloalkyl, 
C4-C7 cycloallQ^lalkyl; 
or 

phenyl or phenyl (C1-C4 alkyl), each optionally 
sxibstituted with 1-3 substitutents selected from 
C1-C4 alkyl, halogen, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, C1-C4 alkoxy, OH; 
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rIO is H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyallcyl, C3-C6 cydoalkyl, C4-C12 
cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl), 
heteroaryl, heteroaryl (C1-C4 alkyl), heterocyclyl, 
5 heterocyclyl(Ci-C4 alkyl) , where C1-C4 haloalkyl is 

optionally substituted with 1 to 6 halogens; 

r11 and are independently at each occurrence 

selected from Ci-Ce alkyl, C3-C6 cycloalkyi, C4- 
C7 cycloalkylalkyl , or C1-C4 haloalkyl optionally 
substituted with 1-6 halogens; 
or 

phenyl or phenyl (C1-C4 alkyl) , each optionally 
substituted with 1-3 substitutents selected from 
C1-C4 all^l, halogen, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, C1-C4 alkoj^, OH; 



10 



15 



aryl is phenyl or naphthyl, each optionally substituted 
with 1 to 5 substituents independently selected at 
20 each occurrence from R^^; 

heteroaryl is pyridyl, pyrimidinyl, triazinyl, furanyl, 
quinolinyl, isoquinolinyl, thienyl, imidazolyl, 
thiazoly 1 / indolyl , pyrrolyl , oxazolyl , 

25 benzofuranyl, benzothienyl, benzothiazolyl, 

isoxazolyl , pyrazolyl , t riazolyl , tetrazolyl , 2,3- 
dihydrobenzof uranyl , 2,3- dihydrobenzothienyl, or 
indazolyl, each optionally substituted with 1 to 4 
substituents independently selected from at each 

30 occurrence r13; 

heterocyclyl is saturated or partially saturated 

heteroaryl, optionally sxibstituted with 1 to 3 
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substituents independently selected at each 
occurrence from R^^; 

r13 is independently at each occurrence selected from 

Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl, where Ci-Cio 
allQrl, C2-C10 alkenyl, C2-C10 allomyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl are optionally 
substituted with 1-3 substituents independently 
selected at each occurrence ^from C1-C4 alkyl, 

nitro, halogen, cyano, Nr8r9, Nr8cor9, Nr8co2R^, 
C0r9, 0R9, CONR8r9, Nr8cONR8r9, C02R9, thiol, or 

S(0)nR^ 
or 

nitro, halogen, cyano, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, Nr8r9, nr8cor9, 
Nr8c02R^. C0r9, 0R9, CONr8r9, nr8C0NR8r9, C02R9, 
thiol, or S(0)nR^; 

[2] In a preferred embodiment, the present invention 
provides novel compounds of Formulae (I) and (II) 
wherein: R^ is phenyl, pyridyl or pyrimidyl, each 
optionally substituted by 1 to 4 r5 groups. 

[3] In a more preferred embodiment, the present 
invention provides novel compounds of Formula (I) and 
(II), wherein: R^ is selected from H, Ci-Ce allQ^l, Ci- 
C6 haloalkyl, where such haloalkyl is sxibstituted with 
1-6 halogens, C3-C6 cycloalkyl, or aryl. 

[4] In an even more preferred embodiment, the present 
invention provides novel con5>ounds of Formulae (I) and 
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(ID, wherein: is selected from H, Ci-Ce alkyl, Ci- 

C6 haloalkyl/ where such haloalkyl is substituted with 
1-6 halogens, C3-C6 cycloalkyl, or aryl and is 
phenyl, pyridyl or pyrimidyl, each optionally 
5 substituted by 1 to 4 R^ groups. 

[5] In an even further preferred embodiment, the 
present invention provides novel compounds of Formula 
(I) and (II), wherein the compound is selected from the 
10 group: 

1 - ( 2 - chl oro- 4 - 1 r i f luoromet hy 1 ) phenyl - 5 - ethyl - 3 -methyl - 4 - 
[1- (1-methyl) butane] imidazo(4, 5-c]pyrazole; 

15 1- (2-chloro-4-trifluoromethyl)phenyl-5-ethyl-4- [1- (1- 
ethyl ) butane] -3 -methyl imidazo [ 4 , 5-c] pyrazole; 

4- (n-butyl) -1- (2-chloro-4-bromo)phenyl-5-ethyl-3- 
methylimidazo [4, 5- c] pyrazole; 

20 

1- ( 2 -chloro-4-bromo) phenyl- 5-ethyl-3-methyl-4- [1- (1- 
methyl) butane] imidazo [4, 5 -c] pyrazole; 

1- (2-chloro-4-bromo)phenyl-5-ethyl-4- [1- (1- 
25 ethyl) butane] -3-methylimidazo [4, 5- c] pyrazole; 

5- ethyl-3-f luoromethyl-4- [1- (1 -methyl) butane] -1- (2,4,6- 
tricliloro) phenylimidazo [4, 5-c] pyrazole; 

30 5-ethyl-4- [1- (1-methyl) butane] -1- (2,4,6- 
trichloro) phenylimidazo [4 / 5-c] pyrazole; 

1- (2, 6-dicliloro-4-bromo)phenyl-5-ethyl-4- [1- (1- 
ethyl) butane] -3-methylimidazo [4, 5-c] pyrazole; 
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1- (2,4-dichloro)phenyl-5-ethyl-4- [1- (1 -ethyl) butane] -3- 
methylimidazo [4 , 5-c] pyrazole; 

5 1- (2,4-dichloro)phenyl-5-ethyl-3-methyl-4«[l~ (1- 
methyl) butane] imidazo [4, 5-c] pyrazole; 

1- (2 , 4-dichloro) phenyl-5-ethyl-3-metl:yl-4- [1- (1, 3- 
dimethyl ) butane] imidazo [4 , 5-c] pyrazole; 

10 

1- (2,6-dichloro-4-broino)phenyl-5-«etlvl-3-methyl-4-[l- (1- 
methyl) butane] imidazo [4 , 5-c] pyrazole; 

5-ethyl-4- [1- (1-ethyl) butane] -3-methyl-l- (2,4, 5- 
15 trichloro) phenylimidazo [4 , 5-c] pyrazole; 

5 -ethyl- 3 -methyl- 4- [1- (1-methyl) butane] -1- (2,4,5- 
trichloro) phenyl imidazo [4 , 5-c] pyrazole; 

20 5-ethyl-4- [1- (1-methyl )pentane] -3-methyl-l- (2,4,6- 
trichloro)phenyliinidazo [4, 5-c] pyrazole; 

1- (2-bromo-4-isopropyl)phenyl-5-ethyl-4- [1- di- 
ethyl ) butane] -3-methylimidazo [4, 5-c] pyrazole; 

25 

1- (2-bromo-4-isopropyl)phenyl-5-ethyl-3-methyl-4- [1- (l- 
methyl) butane] imidazo [4, 5-c] pyrazole; 

1- {2-bromo-4, 6-dichloro)phenyl-5-ethyl-4- tl- (1- 
30 ethyl) butane] -3-methylimidazo [4 , 5-c] pyrazole; 

1- (2-bromo-4, 6-dichloro)phenyl-5-ethyl-3-methyl-4- [1- (1- 
methyl) butane] imidazo [4, 5-c] pyrazole; 

35 4- (n-butyl) -1- (2 , 6-dichloro-4-bromo) phenyl -5- ethyl -3 - 
methyl imidazo [4 , 5-c] pyrazole; 
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1- (2, 6-dichloro-4-broino)phenyl-5-etlvl-3-inethyl-4- tl- (3- 
methy 1 ) butane] iniidazo [ 4 , 5 - c ] pyrazole ; 

5 1- (2, 6-dichloro~4-bromo)phenyl-5-ethyl-4- [1- (2- 
ethyl ) butane] -3 -methylimidazo[ 4, 5-c] pyrazole; 

4-benzyl-l- (2, 6-dicliloro-4-broino) phenyl-5-ethyl-3- 
meth/limidazo [4, 5 -c] pyrazole; and 

10 

1 - ( 2 , 6 -di chloro- 4 -br omo ) plieny 1 - 4 ( 3 , 4 - di f luorobenzy 1 ) - 5 - 
e t hy 1 - 3 -metliy 1 imidazo [ 4 , 5 - c ] pyrazol e 

or a pharmaceutically acceptable salt form thereof* 

15 [6, 7, 8, 9, 10] In anottier preferred embodiments tlie 
present invention provides a pliarmaceutical composition 
comprising a pharmaceutically acceptable carrier and a 
therapeutically effective amoxmt of compounds of 
Formulae (I) and (II) • 

20 

[11, 12, 13, 14, 15] In yet another preferred 

embodiment, the present invention provides a method of 
treating affective disorder, anxiety, depression, 
headache, irritable bowel syndrome, post -traumatic 

25 stress disorder, supranuclear palsy, immune suppression, 
Alzheimer's disease, gastrointestinal diseases, anorexia 
nervosa or other feeding disorder, drug addiction, drug 
or alcohol withdrawal symptoms, inflammatory diseases, 
cardiovascular or heart-related diseases, fertility 

30 problems, hvutan immunodeficiency virus infections, 
hemorrhagic stress, obesity, infertility, head cuid 
spinal cord traumas, epilepsy, strolce, ulcers, 
amyotrophic lateral sclerosis, liypoglycemia or a 
disorder the treatment of which can be effected or 

35 facilitated by antagonizing CRF, including but not 

limited to disorders induced or facilitated Ipy CRF, in 
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mammals, comprising: acMinistering to the mammal a 
therapeutically effective amount of compounds of 
Formulae (I) and (II) . 

5 The coitpounds herein described may have asymmetric 

centers. Compounds of the present invention containing 
an asymmetrically substituted atom may be isolated in 
optically active or racemic forms. It is well known in 
the art how to prepare optically active forms, such as 

10 by resolution of racemic forms or by synthesis from 
optically active starting materials. Many geometric 
isomers of olefins, C=N double bonds, and the like can 
also be present in the confounds described herein, and 
all such stable isomers are contemplated in the present 

15 invention. Cis and trains geometric isomers of the 

compounds of the present invention are described and may 
be isolated as a mixture of isomers or as separated 
isomeric forms. All chiral, diastereomeric, racemic 
forms and all geometric isomeric forms of a structure 

20 are intended, unless the specific stereochemistry or 

isomeric form is specifically indicated. All processes 
used to prepare compounds of the present invention and 
intermediates made therein are considered to be part of 
the present invention. 

25 The term "substituted," as used herein, means that 

any one or more hydrogens on the designated atom is 
replaced with a selection from the indicated group, 
provided that the designated atom's normal valency is 
not exceeded, and that the substitution results in a 

30 stable compound- When a substitent is keto (i.e., =0), 
then 2 hydrogens on the atom are replaced. Keto 
substituents are not present on aromatic moieties. 

The present invention is intended to include all 
isotopes of atoms occurring in the present compoxmds. 

35 Isotopes include those atoms having the same atomic 
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number but different mass nximbers. By way of general 
example and without limitation, isotopes of hydrogen 
include tritium and deuterixam. Isotopes of carbon 
include C-13 and C-14. 

5 When any variable (e.g., R^) occurs more than one 

time in any constituent or formula for a compound, its 
definition at each occurrence is independent of its 
definition at every other occurrence. Thus, for 
example, if a group is shown to be substituted with 0-2 

10 R^, then said group may optionally be substituted with 

up to two R^ groups and R® at each occurrence is selected 
independently from the definition of R^, Also, 
combinations of substituents and/or variables are 
permissible only if such combinations result in stable 

15 conpounds . 

When a bond to a substituent is shown to cross a 
bond connecting two atoms in a ring, then such 
substituent may be bonded to any atom on the ring. When 
a substituent is listed without indicating the atom via 

20 which such substituent is bonded to the rest of the 

coitpound of a given formula, then such substituent may 
be bonded via amy atom in such substituent. 
Combinations of substituents and/or variables are 
permissible only if such combinations result in stable 

25 compounds . 

As used herein, "alkyl" is intended to include both 
branched and straight -chain saturated aliphatic 
lydrocarbon groups having the specified number of carbon 
atoms. Examples of alkyl include, but are not limited 

30 to, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, 
t-butyl, n-pentyl, and s-pentyl. "Haloalkyl" is 
intended to include both branched and straight-chain 
saturated aliphatic hydrocarbon groups having the 
specified number of carbon atoms, substituted with 1 or 

35 more halogen (for example -CvFw where v = 1 to 3 and w = 
1 to {2v+l)). Examples of haloalkyl include, but are 
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not limited to, trif luoromethyl, trichloromethyl, 
pentafluoroethyl, and pentachloroethyl . "Alkoxy" 
represents an alkyl group as defined above with the 
indicated number of carbon atoms attached through an 

5 oxygen bridge. Examples of alkoxy include, but are not 
limited to, metho^v, ethoxy, n-propoxy, i-propoxy, 
n-butoxy, s-butoxy, t-butoxy, n-pento^, and s-pentoxy, 
"Cycloalkyl- is intended to include saturated ring 
groups, such as cyclopropyl, cyclobutyl, or cyclopentyl. 

10 Alkenyl" is intended to include hydrocarbon chains of 
either a straight or branched configuration and one or 
more unsaturated carbon-carbon bonds which may occur in 
any stable point along the chain, such as ethenyl and 
propenyl. "Alkynyl" is intended to include hydrocarbon 

15 chains of either a straight or branched configuration 
and one or more triple carbon- carbon bonds which may 
occur in cmy stable point along the chain, such as 
ethynyl and propynyl, 

"Halo" or "halogen" as xised herein refers to 

20 fluoro, chloro, bromo, and iodo; and "counterion" is 
used to represent a small, negatively charged species 
such as chloride, bromide, hydroxide, acetate, and 
sulfate. 

As used herein, "carbocycle" or "carbocyclic 
25 residue" is intended to mean any stable 3- to 7-membered 
monocyclic or bicyclic or 7-to 13-membered bicyclic or 
tricyclic, any of which may be saturated, partially 
unsaturated, or aromatic. Examples of such carbocycles 
include, but are not limited to, cyclopropyl, 
30 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
adamantyl , cyclooctyl , [3,3.0] bicyclooctane , 
[4.3.0] bicyclononane , [4.4.0] bicyclodecane , 
[2. 2. 2] bicyclooctane, fluorenyl, phenyl, naphthyl, 
indanyl, adamantyl, and tetrahydronaphthyl . 
35 As used herein, the term "heterocycle" or 

"heterocyclic system* is intended to mean a stable 5 -to 
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7-ineinbered monocyclic or bicyclic or 7-to 10 -member ed 
bicyclic heterocyclic ring which is saturated partially 
unsaturated or lonsaturated (aromatic) , and which 
consists of carbon atoms and from 1 to 4 heteroatoms 

5 independently selected from the group consisting of O 
and S and including any bicyclic group in which any of 
the above-defined heterocyclic rings is fused to a 
benzene ring. The nitrogen and sulfur heteroatoms may 
optionally be oxidized. The heterocyclic ring may be 

10 attached to its pendcunt group at any heteroatom or 

carbon atom which results in a stiable structxire. The 
heterocyclic rings described herein may be substituted 
on carbon or on a nitrogen atom if the resulting 
compo\ind is stable. A nitrogen in the heterocycle may 

15 optionally be quaternized- It is preferred that when 
the total number of S and 0 atoms in the heterocycle 
exceeds 1, then these heteroatoms are not adjacent to 
one another. It is preferred that the total number of S 
and 0 atoms in the heterocycle is not more than 1. As 

20 used herein, the term "aromatic heterocyclic system" is 
intended to mean a stable 5-to 7-membered monocyclic or 
bicyclic or 7-to 10-membered bicyclic heterocyclic 
aromatic ring which consists of carbon atoms ajid from 1 
to 4 heterotams independently selected from the group 

25 consisting of O and S. It is preferred that the 
total number of S and O atoms in the aromatic 
heterocycle is not more than 1. 

Examples of heterocycles include, but are not 
limited to, acridinyl, azocinyl, benzimidazolyl, 

30 benzof uramyl , benzothiofuranyl, benzothiopheny 1 , 
benzoxazolyl , benzthiazolyl , benzt riazolyl , 
benztetrazolyl , benzisoxazolyl , benzisothiazolyl , 
benzimidazolinyl , carbazolyl , 4aif-carbazolyl , 
carbolinyl , chromanyl , chromenyl , cinnol inyl , 

35 decahydroquinolinyl , 2H, 6H-1 , 5 , 2-dithiazinyl , 

ditydrof uro [2,3 -b] t et rahydrof uran , f urainyl , f urazanyl , 
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imidazolidinyl, imidazolinyl, imidazolyl, IH-indazolyl, 
indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, 
isobenzof uranyl / isochromanyl , isoindazolyl / 
isoindolinyl / isoindolyl / isoquinolinyl , isothiazolyl » 
5 isoxazolyl, methyl enedioxyphenyl, morpholinyl, 

naphthyridinyl , octahydroisoquinolinyl , oxadiazolyl / 

1.2. 3- oxadiazolyl , 1,2, 4-oxadiazolyl , 1,2, 5-oxadiazolyl , 

1. 3. 4 - oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, 
pyrimidinyl , phenanthridinyl , phenanthrolinyl , 

10 phenazinyl, phenothiazinyl, phenoxathiinyl, 

phenoxazinyl, phthalazinyl, pipeisazinyl, piperidinyl, 
pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, 
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, 
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, 

15 pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, 
pyrrolyl/ quinazolinyl, quinolinyl, 4H-quinolizinyl, 
quinoxalinyl, quinuclidinyl, tetrahydrof uranyl, 
tetrahydroisoquinolinyl , tetrahydroquinolinyl , 6H-1 , 2,5- 
thiadiazinyl, 1, 2 , 3-thiadiazolyl, 1, 2 , 4-thiadiazolyl, 

20 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl , 
thiazolyl/ thienyl, thienothiazolyl, thienooxazolyl , 
thienoimidazolyl, thiophenyl, triazinyl, 1,2,3- 
triazolyl, 1, 2 , 4-triazolyl, 1, 2 , 5-triazolyl , 1,3,4- 
triazolyl, and xanthenyl. Preferred heterocycles 

25 include, but are not limited to, pyridinyl, f uranyl, 

thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, imidazolyl, 
indolyl, benz imidazolyl, IH-indazolyl, oxazolidinyl, 
benzotriazolyl , benzisoxazolyl , oxindolyl , 
benzoxazolinyl, and isatinoyl. Also included are fused 

30 ring and spiro conpounds containing, for example, the 
above heterocycles. 

The term "amino acid" as used herein means an 
organic compound containing both a basic amino group and 
an acidic carbOJQ^l group. Included within this term are 

35 natural amino acids (e.g., L-amino acids), modified and 
unusual amino acids (e.g., D-amino acids), as well as 



-22- 



wo 99/10350 PCTAJS98/1 7049 



amino acids which are known to occur biologically in 
free or combined form but usually do not occur in 
proteins- Included within this term are modified and 
xmusual amino acids, such as those disclosed in, for 

5 example, Roberts and Vellaccio (1983) The Peptides/ 5: 
342-429, the teaching of which is hereby incorporated by 
reference. Natural protein occurring amino acids 
include, but are not limited to, alanine, arginine, 
asparagine, aspartic acid, cysteine, glutamic acid, 

10 glutamine, glycine, histidine, isoleucine, leucine, 
lysine, methionine, phenylalanines, serine, threonine, 
tyrosine, tyrosine, tryptophan, proline, and valine. 
Natural non-protein cumino acids include, but are not 
limited to arginosuccinic acid, citrulline, cysteine 

15 sulfinic acid, 3 , 4-dihydroxyphenylalanine, homocysteine, 
homoser ine , ornithine , 3 -monoiodotyrosine , 
3 , 5-diiodotryosine, 3,5,5' -triiodothyronine, and 
3 , 3 ' , 5 , 5 ' -tetraiodothyronine . Modified or xmusual amino 
acids which can be used to practice the invention 

20 include, but are not limited to, D-amino acids, 

hydroxy lysine, 4-hydro3Qrproline, an N-Cbz-protected 
amino acid, 2, 4-diaminobutyric acid, homoarginine, 
norleucine, N-methylaminobutyric acid, naphthylalanine, 
phenylglycine, 6-phenylproline, tert-leucine, 

25 4-aminocyclohexylalanine, N-methyl-norleucine, 
3 , 4-dehydroproline, N, N-dimethylamihoglycine, 
N-methylaminoglycine, 4-aminopiperidine-4-carb03Q^lic 
acid, 6-aminocaproic acid, 

trans-4- (aminomethyl) -cyclohexcuiecarboxylic acid, 2-, 
30 3-, and 4- (aminomethyl) -benzoic acid, 
1-aminocyclopentanecarboxylic acid, 

1- aminocyclopropsLnecarb03Q^lic acid, and 

2- benzyl-5-aminopentanoic acid. 

The phrase •pharmaceutically acceptable" is 
35 employed herein to refer to those compoxands, materials, 
compositions, and/or dosage forms which are, within the 
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scope of sound medical judgment, suitable for use in 
contact with the tissues of human beings and animals 
without excessive toxicity, irritation, allergic 
response, or other problem or complication, commensurate 

5 with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts** 
refer to derivatives of the disclosed compounds wherein 
the parent compoxmd is modified by making acid or base 
salts thereof. Examples of pharmaceutically acceptable 

10 salts include, but are not limited to, mineral or 

organic acid salts of basic residues such as amines; and 
alkali or organic salts of acidic residues such as 
carboxylic acids. The pharmaceutically acceptable salts 
include the conventional non-toxic salts or the 

15 quaternary ammonium salts of the parent compound formed, 
for example, from non- toxic inorganic or organic acids. 
For example, such conventional non- toxic salts include 
those derived from inorganic acids such as hydrochloric, 
hydrobromic, sulfuric, sulfamic, phosphoric, and nitric; 

20 and the salts prepared from organic acids such as 

acetic, propionic, succinic, glycolic, stearic, lactic, 
malic, tartaric, citric, ascorbic, pamoic, maleic, 
hydrojQonaleic, phenylacetic, glutamic, benzoic, 
salicylic, sulfanilic, 2-acetoxybenzoic, fximaric, 

25 toluenesulfonic, methanesulfonic, ethane disulfonic, 
oxalic, and isethionic. 

The pharmaceutically acceptable salts of the 
present invention cam be synthesized from the parent 
compound which contains a basic or acidic moiety by 

30 conventional chemical methods. Generally, such salts 
can be prepared by reacting the free acid or base forms 
of these compounds with a stoichiometric amoiant of the 
appropriate base or acid in water or in an organic 
solvent, or in a mixture of the two; generally, 

35 nonaqueous media like ether, ethyl acetate, ethanol, 
isopropanol, or acetonitrile are preferred. Lists of 
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suitable salts are found in Remington's Pharmaceutical 
Sciences, 17th ed. , Mack Publishing Company, Easton, PA, 
1985, p. 1418, the disclosure of which is hereby 
incorporated by reference. 

5 Since prodrugs are known to enhance numerous 

desirable qualities of pharmaceuticals (e.g., 
soliibility, bioavailability, manufacturing, etc..) the 
compounds of the present invention may be delivered in 
prodrug form. Thus, the present invention is intended 

10 to cover prodrugs of the presently claimed compounds, 
methods of delivering the same ar^d compositions 
containing the same. "Prodrugs" are intended to include 
any covalently bonded carriers which release an active 
parent drug of the present invention in vivo when such 

15 prodrug is administered to a mammalian subject. 

Prodrugs the present invention are prepared by modifying 
functional groups present in the compound in such a way 
that the modifications are cleaved, either in routine 
manipulation or in vivo, to the parent compound. 

20 Prodrugs include compounds of the present invention 

wherein a hydroxj^, amino, or sulfhydryl group is bonded 
to any group that, when the prodrug of the present 
invention is administered to a mainmalian subject, it 
cleaves to form a free hydro^o^l, free ainino, or free 

25 sulfhydryl group, respectively. Examples of prodrugs 
include, but are not limited to, acetate, formate and 
benzoate derivatives of alcohol and amine functional 
groups in the compounds of the present invention. 

"Stable compound" and "stable struct \ire" are meant 

30 to indicate a compound that is sufficiently robust to 
survive isolation to a useful degree of purity from a 
reaction mixture, and formulation into an efficacious 
therapeutic agent. 

"Substituted" is intended to indicate that one or 

35 more hydrogens on the atom indicated in the expression 
using "sxabstituted" is replaced with a selection from 
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the indicated group (s ) , provided that the indicated 
atom's normal valency is not exceeded, and that the 
substitution results in a stable compound. When a 
sxibstituent is keto (i.e., =0) group, then 2 hydrogens 

5 on the atom are replaced. 

"Therapeutically effective amount" is intended to 
include an amount of a compound of the present invention 
or an amount of the combination of compounds claimed 
effective to inhibit HIV infection or treat the symptoms 

10 of HIV infection in a host. The combination of 

compounds is preferably a synergistic combination. 
Synergy/ as described for example by Chou and Talalay, 
Adv. Enzyme Regul. 22:27-55 (1984), occurs when the 
effect (in this case, inhibition of HIV replication) of 

15 the compounds when administered in combination is 

greater than the additive effect of the compounds when 
administered alone as a single agent. In general, a 
synergistic effect is most clearly demonstrated at 
suboptimal concentrations of the confounds. Synergy can 

20 be in terms of lower cytotoxicity, increased antiviral 
effect, or some other beneficial effect of the 
combination con5)ared with the individual components. 

The term "therapeutically effective amount" of a 
compound of this invention means an amount effective to 

25 antagonize abnormal level of CRF or treat the syn5)toms 
of affective disorder, anxiety or depression in a host. 



Synthesis 

30 The novel substituted bicyclic imidazot4,5- 

cjpyrazoles of Formulae (I) and (II) of this invention 
can be prepared by one of the general schemes outlined 
below, in particular Schemes 1-2. 

Compounds of Formula (I) of this invention may be 

35 prepared as shown in Scheme 1. 
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SCHEME 1 




or 



f™"2 NC NH2 r > RlCOCl 
H,N^»l^ " 

(HI) 





R4 



(I) 

An appropriate hydrazine (r4nhNH2) . either as the free 
base or as the corresponding mineral acid salt, may be 
5 condensed with acrylonitrile confounds of formula 

r3(NH2)C=C(CN)H to afford pyrazole compoxmds of formula 
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(III) . These cyclizations are preferrably conducted in 
aqueous media and at elevated temperatures up to 
boiling. When is hydrogen, 2-halogenoacrylonitrile 
compounds of formula CH2=CH(CN)Hal or 2,3- 
5 dihalogenopropionitrile compounds of formula 

Hal'CH2CH(CN)Hal may be cyclized with the hydrazines of 

formula r4nhnH2. Hal and Hal' may be independently 
selected from chlorine, bromine or iodine. One skilled 
in the art of heterocyclic chemistry will readily 
10 understand the optimal combinations of conversions 

necessary to prepare a number of compounds of formula 
(III) with r3 and R* variations and can refer to the 
review of Potts, K.T. {Comprehensive Heterocyclic 
Chemistry, Katritzlcy, A.R., et.al., Eds., Pergamon 
15 Press, Oxford, 1984, 5, pg. 111-157) or Vicentini, 
et.al. (Tetrahedron, 1990, 46, 5777). 

Coit^unds of formula (III) may be readily condensed 
with compovmds of formula (r1C0)20 or rIcOCI to provide 
amides of formula (IV) . The condensations may be 
20 conducted neat or in the optional presence of cosolvent. 
The reactions are preferrably run at room temperature 
where R^ is metlyl and at elevated temperature up to the 
boiling point of the anlydride or cosolvent used where 
r1 is larger than methyl. Amides of formula (IV) may 
25 then be converted, in the presence of a reducing agent, 
to the substituted amino pyrazoles of formula (V) . 
Reducing agents include, but are not limited to, lithium 
alxominum hydride and borane. Reactions are generally 
run in ethereal solvents, for example tetrahydrofuran 
30 and diettyl ether. The reductions are carried out for a 
period of time between 1 hour and 4 days, and at room 
teitperature or elevated temperature up to reflux in 
order to effect the reaction. If borane is used, it may 
be eitqployed as a complex, for exanple, but not limited 
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to, borane-methyl sulfide complex, borane-piperidine 
coirplex, borane-pyridine complex, and borane- 
tetrahydrofuran complex. 

In preparation for ring closure to the imidazole, 

5 compounds of formula (V) may be nitrosated in the 

presence of acid and a suitable nitrosating agent such 
as, but not limited to, isoamyl nitrite in em alcoholic 
solvent such as methanol, ethanol, or isopropanol. The 
reactions are generally conducted at room temperature 

10 and afford compounds of formula (VI) in high yield and 
purity after filtration or columr> chromatography, 
Cyclization to imidazopyrazoles of formula (VII) may be 
accomplished by refluxing precursors of formula (VI) in 
the presence of a base such as, but not limited to, 

15 pyridine or other non-nucleophilic organic base for a 
period of time between 1 hour and 3 days and at a 
temperature ranging from room temperature up to the 
boiling point of the base or co-solvent employed. 
Cosolvents such as, but not limited to, tetrahydrofuran 

20 may be used, however, it may be pre f err able to conduct 
the cyclizations in the absence of cosolvent. Compounds 
of formula (VII) are expected to exist as- a mixture of 
imidazole tautomers, and one skilled in the art will 
immediately recognize this. 

25 Finally, treatment of compounds of formula (VII) 

with a base and a compound of formula r2-x wherein X 
represents a leaving group may afford the desired 
imidazopyrazole compoxinds of formula (I) . Leaving 
groups may include, but are not limited to, bromo, 

30 chloro, iodo, cyano, alkoxy, methanesulfonyl, and p- 
toluenesulfonyl. Possible bases include, but are not 
limited to, the sodium, lithium or potassium 
bis (trimethylsilyl) amides, sodium or potassium hydride, 
alkyl lithiiams and alkyl grignards and inorganic bases 

35 such as sodium, potassixom and lithium hydroxide. The 
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reactions are optionally conducted at room temperature 
or at elevated temperatures up to the boiling point of a 
cosolvent. A wide variety of inert solvents may be 
employed, for example, dimethylformamide, 

5 dimethylsulf oxide, toluene, tetrahydrof uran, diethyl 
ether, and methylene chloride. The reactions may be 
successfully performed in glass reaction vessels or 
polypropylene wells, and one skilled in the art of 
organic chemistry will readily understand the optimal 

10 combinations of above conditions for effecting this 

transformation, or can consult the text of Larock, R.C. 
{Comprehensive Organic Transformations, VCH Piablishers, 
New York, 1989). Although regiomeric all^lation 
products are conceivably possible from tautomers of 

15 formula (VII), the experimental conditions taught herein 
will selectively provide the desired regiomer 
represented by compoiands of formula (I) • 

Alternatively, compounds of formula (I) may be 
formed from conqpounds of formula (VII) by treatment with 

20 a base and subsequent addition to the carbon- carbon 
double bond of an a,p-unsaturated carbosq^lic acid 

derivative, ketone, aldehyde, or nitrile; a process 
commonly accepted as the Michael reaction. Bases and 
optional inert cosolvents may be selected from those 

25 identified (vide supra) . One skilled in the art of 

organic synthesis will readily appreciate the utility of 
the Michael reaction, and may consult the teachings of 
House, H.O. (Modern Synthetic Reactions, W,A. Benjamin, 
Inc., Menlo Park, CA. , 1972, p 595). 

30 As shown in Scheme 2, compo\inds of formula (I) 

where is OH or SH may be transformed into compoxinds 
of formula (I) where is OR^ or SR^ or compounds of 
formula (II) where G is O or S and the pyrazole nitrogen 
is substituted as 

Rio. 
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Reactions to afford compounds of formula (I) where is 
OrS or SR^ may be preferably conducted with oxophilic 

5 alkylating agents such as, but not limited to, the 
trialkyloxonium tetraf luoroborates and/or thiophilic 
alkylating agents such as, but not limited to, dialkyl 
sulfates. Reactions to afford compounds of formula (II), 
where G is O or S and the pyrazole nitrogen is 

10 substituted (Scheme 2) as R^O are more preferably 

effected by treatment of compounds of formula (I, R^ is 
OH or SH) with a base such as, but not limited to, 
I)otassium hydroxide in a solvent such as acetone or 
other inert solvent with a reagent r10-x where X is a 

15 leaving group (vide supra). These product compounds 

arise via the tautomeric nature of compounds of formula 

(I) where R^ is OH or SH. 

In the described manner then, the novel substituted 
bicyclic imidazo[4, 5-c]pyrazoles of formula (I) and (II) 
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of this invention can be prepared by one of the general 
schemes outlined above. See Schemes 1-2, 

Compounds of Formula (II) may also be prepared as 
outlined in Scheme 3 . 

SCHEME 3 




(II) 

Imidazoles of Formula (a) (where X = halogen, NH2/ 
alkylamino (1-6 carbons), dialkylamino (2 - 12 carbons), 

10 alkylthio (1 to 6 carbons) or alkylsulf onyl (1 to 6 

carbons) may be reacted with a compoxmd of the formula 
r10nhnH2/ in the presence or absence of a base, in an 
inert solvent to give intermediates of formula (b) . 
Bases may include, but are not limited to, alkali metal 

15 hydrides (preferably sodi\jm hydride) , alkali metal 

alkoxides (1 to 6 carbons) (preferably sodium methoxide 
or sodium ethoxide) , alkaline earth metal hydrides, 
alkali metal dialkylamides (preferably lithium di- 
isopropylamide) , alkali metal bis (trialkylsilyl) amides 

20 (preferably sodi\im bis (trimethylsilyl) amide) , trialkyl 
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amines (preferably N,N-di-isopropyl-N-ethyl amine or 
triethylamine) or aromatic amines (preferably pyridine) . 
Inert solvents may include , but are not limited to, 
lower alkanenitriles (1 to 6 carbons, preferably 
5 acetonitrile) , dialkyl ethers (preferably diethyl 

ether) , cyclic ethers (preferably tetrahydrofuran or 
1, 4-dioxane) / N^N-dialkylformamides (preferably 
dimethyl formamide ) , N,N-dialkylacetamides (preferably 
dimethylacetamide) , cyclic amides (preferably N- 
10 methylpyrrolidin-2-one) , dialkylsulf oxides (preferably 
dimet 1^1 sulfoxide) , aromatic hydrocarbons (preferably 
benzene or toluene) or haloalkanes of 1 to 10 carbons 
and 1 to 10 halogens (preferably dichloromethane) . 
Preferred reaction temperatures range from -20 to IQQ^C. 
15 Intermediates (b) may then be treated with a 

boronic acid or a boronic acid ester of the formula 
r4b(OH)2 or r4b(0R^) (OR^) (where R^ and R^ are lower 
alkyK 1 to 6 carbons) or together R^ and R^ are lower 
alkylene (2 to 12 carbons) in the presence of a metal 
20 catalyst with or without a base in an inert solvent to 
give compounds of Formula (II) . Metal catalysts 
include, but are not limited to salts or phosphine 
complexes of Cu, Pd or Ni (e.g. Cu(0Ac)2/ PdCl2 (PPhs) 2# 
NiCl2 (PPh3)2) • Bases may include, but are not limited 
25 to, alkaline earth metal carbonates, alkaline earth 
metal bicarbonates , alkaline earth metal hydroxides, 
alkali metal carbonates, alkali metal bicarbonates, 
alkali metal hydroxides, alkali metal hydrides 
(preferably sodium hydride) , alkali metal alkoxides (1 
30 to 6 carbons) (preferably sodium methoxide or sodium 

ethoxide) , alkaline earth metal hydrides, alkali metal 
dialkylamides (preferably lithium di-isopropylamide) , 
alkali metal bis (triallQrIsilyl) amides (preferably sodixan 
bis (trimethylsilyl) amide) , trialkyl amines (preferably 
35 N,N-di-isopropyl-N-ethyl amine or triethylamine) or 
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aromatic amines (preferably pyridine) . Inert solvents 
may include, but are not limited to, lower 
alkanenitriles (1 to 6 carbons, preferably 
acetonitrile) , dialkyl ethers (preferably diethyl 

5 ether) , cyclic ethers (preferably tetrahydrof uran or 
1,4-dioxane) , N, N-dialkylformamides (preferably 
dimethyl formamide) , N,N-«dialkylacetamides (preferably 
dimethyl acetamide) , cyclic amides (preferably N- 
methylpyrrolidin-2-one) , dialkylsulf oxides (preferably 

10 dimethyl sulfoxide) , aromatic hydrocarbons (preferably 
benzene or toluene) or haloalkanes of 1 to 10 carbons 
and 1 to 10 halogens (preferably dichloromethane) . 
Preferred reaction teitperatures range from -SO^C to 
150<>C. 

15 Alternatively, compounds of Formula (II) may be 

prepared as outlined in Scheme 4. 



SCHEME 4 




(ID 
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Imidazoles of Formula (a) (where X is defined above) may 
be treated with compounds of the formula R4NHNH2 to yield 
intermediates (c) in the presence or absence of a base 
in an inert solvent. Bases may include, but are not 

5 limited to. alkaline earth metal carbonates, alkaline 
earth metal bicarbonates, alkaline earth metal 
hydroxides, alkali metal carbonates, alkali metal 
bicarbonates, alkali metal hydroxides, alkali metal 
hydrides (preferably sodium hydride) , alkali metal 

10 alkoxides (1 to 6 carbons) (preferably sodium methoxide 
or sodium ethoxide) , alkaline earth metal hydrides, 
alkali metal dialkylamides (preferably lithium di- 
isopropylamide) , alkali metal bis (trialkylsilyl) amides 
(preferably sodium bis (trimethylsilyl) amide) , trialkyl 

15 amines (preferably N,N-di-isopropyl-N-ethyl amine or 

triethyl amine) or aromatic amines (preferably pyridine) • 
Inert solvents may include, but are not limited to, 
lower alkanenitriles (1 to 6 carbons, preferably 
acetonitrile) , dialkyl ethers (preferably diethyl 

20 ether) , cyclic ethers (preferably tetrahydrofuran or 
1,4-dioxane) , N,N-dialkylformamides (preferably 
dimetlylformamide) , N,N-dialkylacetamides (preferably 
di.methylacet amide) , cyclic amides (preferably N- 
methylpyrrolidin-2-one) , dialkylsulf oxides (preferably 

25 dimethylsulf oxide) , aromatic hydrocarbons (preferably 
benzene or toluene) or haloalkanes of 1 to 10 carbons 
and 1 to 10 halogens (preferably dichloromethane) . 
Preferred reaction temperatures range from -80<^ to 
150OC. 

30 Intermediates (c) may then be treated with a 

reagent of the Formula R^^X to give compounds of Formula 
(II) in the presence or absence of a base in an inert 
solvent. Bases may include, but are not limited to, 
alkaline earth metal carbonates, alkaline earth metal 

35 bicarbonates, alkaline earth metal hydroxides, alkali 
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metal carbonates/ alkali metal bicarbonates, alkali 
metal hydroxides, alkali metal hydrides (preferably 
sodiiam hydride) , alkali metal alkoxides (1 to 6 
carbons) (preferably sodium methoxide or sodium 

5 ethoxide) , alkaline earth metal hydrides, alkali metal 
dialkylamides (preferably lithiimi di-isopropylamide) , 
alkali metal bis (trialkylsilyl) amides (preferably sodium 
bis (trimethylsilyl) amide) / trialkyl amines (preferably 
N,N-di-isopropyl-N-ethyl amine or triethylamine) or 

10 aromatic amines (preferedDly pyridine). Inert solvents 
may include, but are not limited Xo, lower 
alkanenit riles (1 to 6 carbons, preferably 
acetonitrile) , diallQ^l ethers (preferably diethyl 
ether) , cyclic ethers (preferably tetrahydrofuran or 

15 1, 4-dioxane) , N, N-dialkylformamides (preferably 

dimethyl formamide ) , N,N-dialkylacetamides (preferably 
dimethylacetamide) , cyclic amides (preferably N- 
methylpyrrolidin-2-one) , dialkylsulfoxides (preferably 
dimethylsulf oxide) , aromatic tydrocarbons (preferably 

20 benzene or toluene) or haloalkanes of 1 to 10 carbons 
and 1 to 10 halogens (preferably dichloromethane) • 
Preferred reaction temperatures range from -SO^C to 
150<>C. 



The following examples are provided to describe 
the invention in further detail. These examples, 
which set forth the best mode presently contemplated 
for carrying out the invention, are intended to 
30 illiistrate and not to limit the invention. 



35 
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Preparation o£ 4-Cyclopropylmethyl-3 , 5- 
dlmethyl-1- (2, 4, 6-tricliloro)plienylimidazo [4,5- 

clpyrazole: 

5 step A: p-Aminocrotononitrile (14.68 g, 0.18 mol) 

was dissolved in l.ON HCl (500 ml) and treated with 
2,4,6-trichlorophenyll:vdrazine (36 g, 0.17 mol). The 
reaction was refluxed 4h, cooled, and decanted into a 2 
liter beaker. The solution was diluted with water (250 

10 ml) and neutralized with 10% NaOH. The resultant 

precipitate was filtered and dried to constant weight to 
afford 44.71 g (95%) of the desired aminopyrazole as a 
white crystalline solid, mp 135 . 5-136 . 0«>C. NMR (300 
MHz, CDCI3) 5 7.48 (s, 2H), 5.50 (s, IH) , 3.48 (bs, 2H) , 

15 2.25 (s, 3H) . Anal. Calcd. for C10H8N3CI3: C, 43.43; 
H, 2.92, N, 15.19. Found: C, 43.56; H, 2.92; N, 
15.09. 

<=;t-.pp B: The product from Part A (14.0 g, 0.05 mol) 
was suspended in acetic anhydride (40 ml) and allowed to 
20 stir at room temperature. The reaction became 
homogeneous after 20 minutes cuid was stirred 40 
additional minutes, then transferred to a slurry of ice 
(600 ml) . The resultant precipitate was stirred Ih, 
filtered and dried to constant weight, affording 14.22 g 
25 ( 88%) of acetylated product, mp 210. 0-211. O^C. NMR 

(300 MHz, CDCI3) S 7.50 (s, 2H) , 6.81 (bs, IH) , 6.47 (s, 

IH), 2.33 (s, 3H), 2.08 (s, 3H) . Anal. Calcd. for 
C12H10N3CI3O1: C, 45.24; H, 3.16; N, 13.19. Found: 

C, 45.52; H, 3.18; N, 13.10. 
30 grpn Ct The product from Part B (16.63 g, 0.05 

mmol) was dissolved in dry tetrahydrofuran (100 ml) 
\jinder an atmosphere of nitrogen, and treated with 
borane/THF complex (156 ml, 0.15 mol) via addition 
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funnel. Upon completion of addition, the reaction was 
brought to reflux for 48 hours. The reaction was 
cooled, treated with 10% NaOH (100 ml) , and stirred Ih. 
The heterogeneous mixture was diluted with water (400 

5 ml) and diethyl ether (350 -ml) and transferred to a 

separatory funnel. The mixture was partitioned and the 
aqueous layer reextracted with diethyl ether (2 X 100 
ml) . The combined organic extracts were dried over 
anhydrous magnesium sulfate, filtered and concentrated 

10 in-vacuo. Colijmn chromatography on silica gel (450 g) , 
eluting with hexanes/ethyl acetate (2/1) afforded the 
substituted amino pyrazole, 5.89 g (c. 40%) as a white 
crystalline solid, mp 81.5-83.5^. NMR (300 MHz, 
CDCI3) 5 7.47 (s, 2H), 5.38 (s, IH) , 3.14 (m, 2H) , 3.03 

15 (bs, IH) , 2,26 (s, 3H), 1.19 (t, 3H, J=7.0 Hz). Anal. 
Calcd. for C12H12N3CI3: C, 47.32; H, 3.97; N, 13.80. 
Found: C, 47.41; H, 4.01; N, 13.56. 

flr.f^n D; The product from Step C (7,78 g, 25.54 

mmol) was dissolved in ethanol (100 ml) , cooled to O^C, 
20 and treated with l.ON HCl (0.5 ml) and isoainyl nitrite 

(3.42 ml, 25.54 mmol). The reaction was stirred 5 hours 
before final concentration in- vacuo to remove solvent. 
Purification via column chromatography (600 g) eluting 
with hexanes/ethyl acetate (1/2) yielded a violet 
25 crystalline solid, 7.14 g (87%), mp 180 . 0-181. 0<=>C. 

NMR (300 MHz, CDCI3) 5 7.50 (s, 2H) , 2.84 (m, 2H) , 2.73 

(s, 3H), 1.14 (t, 3H, J=7.3 Hz), Anal. Calcd. for 
C12H11N4CI3O1: C, 43.20; H, 3.32; N, 16.79. Found: 
C, 43.06; H, 3.26; N, 16,54. 
30 Part E: The product from Part D (7.82 g, 0.023 

mol) was dissolved in pyridine (50 ml) and the 
homogeneous solution refluxed 8 hours. The reaction was 
concentrated in-vacuo to remove pyridine and purified 
via column chromatography (600 g) eluting initially with 
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ethyl acetate/hexanes (1/2) and then with ethyl acetate 
to afford desired imidazopyrazole/ 1.71 g (c* 25%), mp 
245^0 (dec), NMR (300 MHz, CDCI3) 5 9.20 (bs, IH) , 

7.42 (s, 2H), 2.52 (s, 3H) , 2.44 (s, 3H) . MS (CI) 
5 M+H=315. 

Part: F; The product from Part E (0.10 g, 0.32 
mmol) was charged to a dry flask, dissolved in anhydrous 
dimethyl formamide (5.0 ml), and treated with sodium 
hydride (0.03 g, 0.70 mmol). After stirring 5 minutes, 
10 the crimson reaction was quenched with 

cyclopropylmethylbromide (77 jil, 0.80 mmol). The 

reaction was heated to lOO^c and allowed to stir 30 
minutes, whereupon the reaction returned to a golden 
yellow color. After dilution with water (30 ml) the 

15 reaction was extracted with ethyl acetate (4 X 15 ml) . 
The combined organic extracts were dried over anhydrous 
magnesium sulfate and concentrated in-vacuo. 
Purification on silica gel (30 g) eluting with etiisyl 
acetate/hexanes (2/1) gave 50.3 mg of the title 

20 compoxind, mp 190 . 0-192 . 0<>C. NMR (300 MHz, CDCI3) 8 

7.43 (s, 2H), 3.94 (d, 2H, J=7 . 5 Hz), 2.52 (s, 3H) , 
2.50 (s, 3H), 1.26 (m, IH) , 0.71 (m, 2H) , 0.40 (m, 2H) . 
HRMS calcd. f or M+H (C16H16N4CI3) : 369.0441. Found: 

369.0446. 

25 

Example 3 

Preparation of 3 , 5-Dimethyl-4- [1- (2- 
etliyl) butane] -1- (2,4, 6-tricliloro) 
plienylimidazo [4 , 5-c]pyrazole: 

30 The product from Example 1, Part E (61 mg, 0.19 

mmol) was reacted with sodium hydride (19 mg, 0.48 mmol) 
and l-bromo-2-ethylbutane (108 0.77 mmol) in 

dimethyl formamide (2.0 ml) as described for the 
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preparation of Example 1, Part F. Title coirqpoiind: mp 
112. 0-114. 5«^. NMR (300 MHz, CDCI3) 5 7.44 (s, 2H) , 

3.89 (d, 2H, J=7.3 Hz), 2.51 (s, 3H) , 2.48 (s, 3H) , 1.8 
(m, IH), 1.39 (m, 4H) , 0.95 (m, 6H) . HRMS calcd. for 
5 M+H (C18H22N4CI3) : 399.0910. Found: 399.0896. 

Examples 2 and 4-9 given in TABLE 1 may be prepared 
in the same manner as described for the preparation of 
Exairples 1 and 3, starting with the product from Example 
10 1/ Part E and substituting the appropriate electrophile. 

E^^ample 11 

Preparation of 4-Benzyl-3 , 5-dimethyl-l- ( 2 , 4 , 6- 
trimethyl) phenylimidazo [4 , 5-c] pyrazole : 

15 qt-g^p A: p-Aminocrotononitrile (11.96 g, 0.15 mol) 

was dissolved in l.ON HCl (350 ml) and treated with 
2, 4, 6-trimethylphenylhydrazine, hydrochloride (25.89 g, 
0.14 mol). The reaction was refluxed 4h, cooled, and 
deccinted into a 2 liter beaker. The solution was 
20 diluted with water (250 ml) and neutralized with 10% 

NaOH. The resultant precipitate was filtered and dried 
to constant weight to afford 27.82 g (93%) of the 
desired aminopyrazole as a white crystalline solid, mp 
127-129«>C. IH NMR (CDCI3) S 6.93 (S, 2H) , 5.42 (s, IH) , 

25 3.4 (bs, 2H), 2.31 (s, 3H) , 2.23 (s, 3H) , 2.02 (s, 6H) . 

fit en B; The product from Part A (10.0 g, 46.40 
mmol) was suspended in acetic anhydride (35 ml) and 
allowed to stir at room temperature. The reaction 
became homogeneous after 20 minutes and was stirred 40 
30 additional minutes, then transferred to a slurry of ice 
(500 ml). The resultant precipitate was stirred 2h, 
filtered and dried to constant weight, affording 8.14 g 
(68%) of acetylated product, ^H NMR (CDCI3) 6 6.98 (s. 
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2H), 6,78 (bs, IH), 6.52 (s. IH) , 2.34 (s. 3H) . 2.31 (s, 
3H), 2,04 (s, 3H), 1.96 (s, 6H) . 

Stiep C; The product from Step B (8.1 g, 31.47 
inmol) was dissolved in anhydrous THF (80 ml) and treated 

5 with lithium aluminum hydride (63 ml, 62,94 mmol, 1.0 
M/THF) under nitrogen at room temperature. The reaction 
was stirred 1.5 h at room temperature and 1.0 h at SO^c, 
and quenched by the addition of 10% sodium hydroxide (10 
ml). The heterogeneous slurry was filtered through 

10 celite with copious diethyl ether washings. The 
filtrate was concentrated In-vacHo and purified by 
colvimn chromatography on silica gel (250 g) , eluting 
with hexanes/ethyl acetate (1/1) to provide the desired 
product, 7.3 g (95%) as a crystalline solid. 

15 Shep D: The product from Step C (7.3 g, 29.99 

ramol) was dissolved in ethanol (50 ml), cooled to 0^, 
and treated with 1.0 N HCl (14 drops) and isoamyl 
nitrite (4.02 ml, 29.99 mmol) . The reaction was stirred 
10 minutes, warmed to room temperat\ire, and stirred an 
20 additional 5 hours. The reaction was concentrated in- 
vacuo to remove ethanol and purified by column 
chromatograply on silica gel (600 g) eluting with 
hexanes/ethyl acetate (2/1) to afford a violet 
crystalline solid, 7,14 g (87%). NMR (CDCI3) 5 9.95 

25 (bs, IH) , 6.94 (s, 2H) , 2.70 (s, 3H) , 2.69 (q, 2H, J=7.2 
Hz), 2.33 (S, 3H), 2.10 (S, 6H) , 1.03 (t, 3H, J=7.3 Hz). 

Sf.ep Es The product from Step D (7.14 g, 26.21 
ramol) was dissolved in anhydrous pyridine (50 ml) and 
brought to refliox for 8 hours. The reaction was then 

30 concentrated xn-vacuo to dryness and directly purified 
by column chromatography on silica gel (600 g) eluting 
with ethyl acetate/hexanes (2/1) to afford a dark solid, 
1.24 g (19%), mp 191-193^. ^H NMR (CDCI3) 8 9.54 (bs. 
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IH), 6.87 (S, 2H), 2.39 (s, 3), 2,38 (s, 3H) , 2.27 (s, 
3H), 1.99 (S, 6H). 

fi^gn F! The product from Part E (0.125 g, 0.49 
ininol) was charged to a dry flask, dissolved in anhydrous 
5 dimethyl formamide (7,0 ml), and treated with sodium 

hydride (0.05 g, 1.22 mmol) . After stirring 30 minutes, 
the dark reaction was quenched with benzylbromide (234 
1.96 mmol). The reaction was heated to 50°C and 

allowed to stir 1 hour, whereupon the reaction returned 
10 to a golden yellow color. After dilution with water (40 
ml) the reaction was extracted with ethyl acetate (4 X 
15 ml). The combined organic extracts were dried over 
anhydrous magnesium sulfate and concentrated in-vacuo. 
Purification on silica gel (40 g) eluting with ethyl 
15 acetate/hexanes (1/1) gave 83.8 mg (50%) of the title 

conpound, mp 88-89«>C. NMR (300 MHz, CDCI3) 5 7.4 (m, 

3H), 7.15 (dr 2H, J=8.0 Hz), 6.90 (s, 2H) , 5,24 (m, 2H) , 

2.47 (s, 3H), 2,29 (s, 3H) , 2.20 (s, 3H) , 2.01 (s, 3H) . 

HRMS calcd. for M+H (C22H25N4) : 345.2079. Found: 
20 345.2061. 

Examples 6-10 and 12-36 given in TABLE 1 may be 
prepared in the same manner as described for the 
preparation of Example 11, starting with the product 
25 from Exanple 11, Part E, and substituting the 
appropriate electrophile. 
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H 




Cl 


Me 


Me 


H 




Cl 
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Cl 




Br 


Me 
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Cl 
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Cl 


H 


F 




Cl 


Me 


H 
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M^ 


Me 
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1 CH2CPr 

2 CH(CH2CH3)2 

3 CH2CH(CH2CH3)2 

4 benzyl 

5 n- butyl 

6 4 - f luorobenzyl 

7 4-phenylben2yl 

8 CHj ( 2 - tetrahyciropyran) 

9 CH2CH2OCH2CH3 

10 CH2CH(CH2CH3)2 

11 benzyl 

12 n-butyl 

13 CH2 (2-tetrahydropyran) 

14 COPh 

15 CHzcPr 

16 CHzcPr 

17 benzyl 

18 benzyl 

19 benzyl 

20 benzyl 

21 n-butyl 

22 n-butyl 

23 CHscPr 

24 CHjCPr 

25 CH(CH2CH3)2 

26 CH(CH2CH3)2 

27 CH(CH2CH3)2 

28 CH(CH2CH3)2 

29 benzyl 

30 CH2CH2OCH2CH3 

31 CHjCPr 

32 CH(CH2CH3)2 

33 CH2CH(CH2CH3)2 

34 benzyl 

35 n-butyl 

36 CH(CH3)CH2CH2CH3 
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Example 38 

Preparation of 5-Etliyl-3-metliyl-4- [1- (2- 
ethyDbutane] -1- (2,4, 6-tricliloro) 
pbenyllmldazo [4 , 5-c] pyrazole 

5 Part A; The product from Example 1, Part A (15 g. 

54.23 mmol) was suspended in propionic anhydride (40 ml) 
and allowed to stir at room temperature for 2 hours. 
The reaction was poured onto an ice slurry (500 ml) and 
stirred overnight. The resultant precipitate was 

10 filtered and dried to constant weight to afford 16.02 g 
(89%) of desired amido pyrazole. 

Part B; The product from Part A (15.92 g, 47.86 
mmol) was reduced with borane/THF con?)lex (144 ml) in 
the same manner as described for the preparation of 

15 Exanqple 1, Part C to afford an oil, 5.65 g (56%, based 
on recovered starting material) . NMR (300 MHz, 

CDCI3) 5 7.47 (s, 2H), 5.36 (s, IH) , 3.08 (bs, IH) , 3.05 
(m, 2H), 2.26 (s, 3H) , 1.57 (m, 2H) , 0.92 (s, 3H, J=7.8 
Hz) . 

20 Part: Ci The product from Step B (10.50 g, 32.97 

mmol) was dissolved in ethanol (75 ml), cooled to 0«>C, 
and treated with l.ON HCl (0.5 ml) and isoarnyl nitrite 
(4.41 ml, 32.97 mmol). The reaction was stirred 24 
hours, cooled to O^C and the resultant purple 

25 precipitate filtered and dried to constant weight to 

afford 8.64 g (75%). ^H NMR (300 MHz, CDCI3) 5 7.51 (s, 

2H), 2.74 (m, 2H) , 2,3 (s, 3H) , 1.48 (m, 2H) , 0.85 (t, 
3H, J=7.2 Hz) . 

Part D! The product from Part C (8.47 g, 24.36 
30 mmol) was dissolved in pyridine (140 ml) and the 

homogeneous solution refluxed 14 hours. The reaction 
was concentrated in-vacuo to remove pyridine and 
purified via column chromatography on silica gel (800 g) 
eluting initially with ethyl acetate/hexanes (1/1) to 
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remove unreacted starting material, cuid then with ethyl 
acetate to afford desired imidazopyrazole, 2.87 g (36%), 
mp 221. 0-223. QOC. NMR (300 MHz, CDCI3) 8 8.82 (bs, 

IH), 7.44 (s, 2H), 2.85 (q, 2H, J=7.8 Hz), 2.46 (s, 3H) , 
5 1.37 (t, 3H, J=7.5 Hz) . 

Part E: The product from Part D (0.10 g, 0.30 
ramol) was reacted with sodium hydride (30 mg, 0.75 mmol) 
and l-bromo-2-ethylbutane (170 Jll, 1.20 mmol) in 

dimethyl formamide (2.0 ml) as described for the 
10 preparation of Exaitqple 1, Part Title compound: mp 
135.5-136. O^C. 1h NMR (300 MHz, CDCI3) 5 7.44 (s, 2H) , 

3.89 (d, 2H, J=7.2 Hz), 2.77 (q, 2H, J=7.5 Hz), 2.51 (s, 
3H), 1.80 (m, IH), 1.38 (m, 7H) , 0.94 (t, 3H, 7.5 Hz). 

IS ExaiTtnle 40 

Preparation of 4-Cyclopropylinethyl-5-etliyl-3- 
methyl-l- (2^, 6-tricliloro) phenyl imi daze [4,5- 

c] pyrazole 

The product from Example 38, Part D (0.02 g, 0.06 
20 mmol) was reacted with sodium bis (trimethylsilyl) amide 
(152 jil, 0.09 mmol, 0 . 6M/ toluene) and 
cyclopropylmethylbromide (11.8 jil, 0.12 mmol) in 

dimethyl formamide (0.6 ml) in a 2.0 ml polypropylene 
well confined within a 96 well microtiter plate. The 

25 reaction was agitated for 1 hour at room temperature, 
heated for 30 minutes at 60^C, then treated with 
aminomethylpolystyrene (180 mg, 0.180 mmol. Advanced 
ChemTech, 1.00 mmol/g loading. Lot # 13312) for 1 hour. 
The reaction was filtered, dried to constant weight, and 

30 purified on a silica gel plug (0.70 g) eluting with a 
solvent gradient from hexanes/ ethyl acetate (9/1) to 
hexanes/ethyl acetate (1/1) to afford title compound, 
18.2 mg, mp 144.5-146.0^0. 1h NMR (300 MHz, CDCI3) 6 7.44 
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(s, 2H) , 3.94 (d, 2H, J=6,6 Hz), 2.79 (q, 2H, J=7.2 Hz), 
2.52 (s, 3H), 1.59 (s, 6H) , 1.35 (t, 3H, J=7.2 Hz), 1.26 
(m, IH), 0.66 (m, 2H) , 0.40 (m, 2H) . MS (CI) M+H=313.1. 

S Example 1Q5 

Preparation of 5-Etliyl-3-iaethyl-4- [1- ( 1-n- 
propyl) butane] -1- (2^ 4^ 6-tricliloro) 
plienyllmidazo [4 , 5-c]pyrazole : 

The product from Example 38, Part D (50 mg, 0.15 
10 mmol) was reacted with sodiiam bis (trimethylsilyl) amide 
(630 p.1, 0.38 mmol, 0 . 6M/toluener and 4-bromoheptane 
(11.8 M-l' 0.12 mmol) in dimethyl formamide (1.5 ml). The 

reaction was heated to 60^0 for 3 hours, then diluted 
with water (10 ml) and extracted with ethyl acetate (3 X 

15 15 ml) . The combined organic extracts were dried over 
anhydrous magnesium sulfate, concentrated In-vacuo and 
the crude product purified by coliamn chromatography on 
silica gel (20 g) eluting with hexanes/ethyl acetate 
(1/1) to afford the title compound as a crystalline 

20 solid, mp 113-1140C. ^H NMR (300 MHz, CDCI3) 5 7.44 (s, 

2H), 4.10 (m, IH), 2.83 (q, 2H, J=7.3 Hz), 2.54 (s, 3H) , 
1.84 (q, 4H, J=:7.7 Hz), 1.34 (t, 3H, J=7.2 Hz), 1.20 (m, 
4H) , 0.91 (t, 3H, J=7.4 Hz). HRMS calcd. for M+ 
(C20H26N4CI3) : 426.1145. Found: 426.1130. 

25 

Rvamnle 106 

Preparation of 5-Bthyl-3-metliyl-4- [1- ( 1- 
etbyDpentane] -1- (2, 4, 6-trlcliloro) 
phenyliznidazo [4, 5-c]pyrazole 

30 The product from Example 38, Part D (200 mg, 0.61 

mmol) was reacted with sodium bis (trimethylsilyl) amide 
(2.50 ml, 1.52 mmol, 0 . 6M/toluene) and 3-bromoheptane 
(435 Jig, 2.43 mmol) in dimethyl formamide (6.0 ml) as 
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described for the preparation of Example 99. Title 
coinpoxand was obtained as a crystalline solid, mp 121- 
122^0. 1h NMR (300 MHz, CDCI3) 5 7.44 (s, 2H) , 3.99 (m, 
IH), 2.81 (q, 2H, J=7.3 Hz), 2.53 (s, 3H) , 1.88 (m, 4H) , 
5 1.35 (t, 3H, J=7.3 Hz), 1.29 (m, 4H) , 0.86 (t, 3H, J=6.9 
Hz), 0.84 (t, 3H, J=6.7 Hz). HRMS calcd. for M+ H 
(C20H26N4CI3) : 427.1223. Found: 427.1213. 

Ryamnlf^ 1Q7 

Preparation of 5-Ethyl-3-metliyl-4- [ 1- (1- 
mettiyl) propane] -1- (2,4^ 6-tricliloro) 
phenylimidazo [4 , 5-c] pyrazole : 

The product from Example 38, Part D (200 mg, 0.61 
mmol) was reacted with sodium bis (trimethylsilyl) amide 
(2.50 ml, 1.52 mmol, 0 . 6M/toluene) and 2-bromobutane 
(260 Jil, 2.43 mmol) in dimethyl formamide (6.0 ml) as 

described for the preparation of Example 105. Title 
compound was obtained as a crystalline solid, mp 113- 
1140c. 1h NMR (300 MHz, CDCI3) 5 7.45 (s, 2H) , 4.2 (m, 

IH), 2.83 (q, 2H, J=7.3 Hz), 2.56 (s, 3H) , 1.91 (m, 2H) , 
1.57 (d, 3H, J=6,6 Hz), 1,33 (t, 3H, J=7.3 Hz), 0.86 (t, 
3H, J=7.3 Hz). HRMS calcd. for M+H (C17H20N4CI3) : 
385.0754. Foxand: 385.0743. 

25 Rxample 1Q8 

Preparation of 5-Ethyl-3-metliyl-4- [1- ( 1- 
methyl ) butane] - 1- ( 2 , 4 , 6-t r icliloro ) 
phenylimidazo [4 , S-c] pyrazole 

The product from Example 38, Part D (200 mg, 0,61 
30 mmol) was reacted with sodium bis (trimethylsilyl) amide 
(2.50 ml, 1.52 mmol, 0 . 6M/ toluene) and 2 -bromopentane 
(300 jil, 2.43 mmol) in dimethyl formamide (6,0 ml) as 
described for the preparation of Example 105. Title 
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compound was obtained as a viscous oil, NMR (300 

MHz, CDCI3) 5 7.44 (s, 2H), 4.30 (m, IH) , 2.56 (s, 3H) , 

1.86 (m, 2H), 1.55 (d, 3H, J=6.9 Hz), 1.33 (t, 3H, J=7.3 
Hz), 0.93 (t, 3H, J=7.3 Hz). HRMS calcd. for M+ H 
5 (C18H22N4CI3) : 399. 0910. Found: 399.0901. 

FtXfllTnnlft 113 

Preparation of 5-Btliyl-4-]netlianesul£oiiylbenzyl-3- 
methyl - l- (2,4,6-trlclil ore ) phenyl Ixaida zo [ 4 , 5 - 
10 c]pyrazolf9s 

The product from Example 38, Part D (0.02 g, 0.06 
inmol) was reacted with sodium bis (trimethylsilyl) amide 
(152 M-1, 0.09 mmol, 0 . SM/toluene) and 4- 

methylsulfonylbenzyl chloride (121 0.12 mmol as a 

15 1.0 M solution in DMF) in dimethyl formamide (0.6 ml) in 
a 2,0 ml polypropylene well as described for the 
preparation of Example 40. Title compound was obtained 
as a crystalline solid, mp 194. 0-196. O^^C. NMR (300 

MHz, CDCI3) S 7,98 (d, 2H, J=8.1 Hz), 7.46 (S, 2H) , 7.32 

20 (d, 2H, J=8.1 Hz), 5.36 3, 2H) , 3.07 (s, 3H) , 2.78 (q, 
2H, J=:7.7 Hz), 2.19 (s, : H) , 1.32 (t, 3H, J=7.7 Hz). 
HRMS calcd. for M+1 (C21H20N4O2CI3S1) : 497.0373. 

Foiand: 497.0343. 
25 RyamnlP 114 

Preparation of 4-Benzoyl-5-ethyl-3-inethyl-l- 
(2, 4, 6-trichloro)phenylimidazo [4 ^ 5-cl pyrazole 

The product from Example 38, Part D (200 mg, 0.61 
mmol) was dissolved with gentle heating in anhydrous 
30 metlvlene chloride (5 ml) and treated with 4- 
dimethylaminopyridine (15 mg, 0.12 mmol), 
diisopropylethylamine (160 0.92 mmol) and benzoyl 
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chloride (78 0.67 inmol) . The reaction was stirred 

1.5 hours at room temperature, concentrated directly in- 
vacuo and purified by column chromatography on silica 
gel (50 g) eluting with hexanes/ethyl acetate (2/1) to 
5 afford desired product, 189 mg (71%) as a crystalline 

solid, mp 169. 0-170. 0«>C. NMR (300 MHz, CDCI3) S 7.85 

(d, 2H, J=8.0 Hz), 7.75 (m, IH) , 7.59 (t, 2H, J=8.1 Hz), 
7.48 (s, 2H), 3.10 (q, 2H, J=7.3 Hz), 1.54 (s, 3H) , 1.38 

(t, 3H, J=7.3 Hz). HRMS calcd. for M+ (C20H15N4CI3O1) : 
10 432.0311. Found: 432.0291. Anal. Calcd. for 

C20H15N4CI3O1: C, 55.39; H, 3.50; 12.92. Found: 

C, 55.65; H, 3.46; N, 12.52. 

fiXfimnlfi 115 

15 Preparation of 4-Benzenesulf onyl-S-etliyl-S- 

me t hy 1 -l-(2r4,6-tricliloro> phenyl imi da zo [ 4 , 5 - 

c] pyrazole 

The product from Example 38, Part D (200 mg, 0.61 
mmol) was dissolved with gentle heating in anhydrous 
20 methylene chloride (5 ml) and treated 

diisopropylethylamine (160 0.92 mmol) and 

benzenesulfonyl chloride (86 |il, 0.67 mmol). The 

reaction was stirred 20 hours at room temperature, 
concentrated directly in-vacuo and purified by column 

25 chromatography on silica gel (55 g) eluting with 

hexanes/ethyl acetate (2/1) to afford desired product, 
150 mg (53%) as a crystalline solid, mp 189.0-190.0^. . 
1h NMR (300 MHz, CDCI3) 5 7.90 (d, 2H, J=8.8 Hz), 7.72 
(m, IH), 7.58 (t, 2H, J=8 . 1 Hz), 7.45 (s, 2H) , 3.01 (q, 

30 2H, J=7.3 Hz), 2.65 (s, 3H) , 1.30 (t, 3H, J=7 . 3 Hz). 
HRMS calcd. for M+1 (C19H16N4O2CI3S1 ) : 469.0060. 
Found: 469.0035. Anal. Calcd. for CigHi5N4Cl302Si : 
C, 48.58; H, 3.23. Found: C, 48.93, H, 3.36. 
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Example 116 

Pr epar at ion of 4 - D Ipheny Ime t liy 1 - 5 - ethyl - 3 - methyl - 
1- (2,4, 6-trlcliloro)phenylimidazo [4, 5-c]pyrazole 

The compound prepared in Exanqple 38, Part D (330 
5 mg, 1.0 iranol) was dissolved in anhydrous 
dimethyl formamide (10 mL) , and sodium 

bis (trimethylsilyl) amide (0.6 M in toluene, 4.17 mL, 2,5 

mmol) was added. The solution was heated to SO^'C for one 

hour, then bromodiphenylmethane (988 mg, 4.0 mmol) was 

10 added and the reaction held at KDO^'C for 63 hours. The 

reaction was then cooled to room temperature, and 
diluted with water and diett^rl ether. The layers were 
separated and the organic phase washed with water, dried 
over anhydrous magnesiiom sulfate, and reduced to dryness 

15 in vacuo. The residue was purified by column 

chromatography (25% ethyl acetate/hexanes) to give the 
final product as a crystalline solid (183 mg, 37%) , mp 

NMR (300 MHz,CDCl3) 8 7.44 (s, 2H) , 7.39 (m, 6H) , 7,14 
(m, 4H), 6.69 (s, IH) , 2,85 (q, 2H, J=7.7 Hz), 1.38 (s, 

20 3H) , 1.29 (t, 3H, J=7.5 Hz). HRMS Calcd. for M+H 
(C26H22CI3N4) : 495-0910. Found: 495.0883. 

Example 117 
Preparation of 5-Ethyl-3-metliyl-4- (1- 
25 phenylethyl ) - 1- ( 2 , 4 , 6- 

tric]iloro)plienyli]iiidazo [4 , 5-clpyrazole 

The compound prepared in Example Banana, Part D 
(200 mg, 0.61 mmol) was dissolved in cuahydrous 
dimethyl formamide (6 mL) , and sodium 
30 bis (trimethylsilyl) amide (0.6 M in toluene, 2.50 mL, 

1.52 mmol) was added. The solution was heated to 60*^0 

for one hour, then (1-bromoethyl) benzene (451 mg, 2.44 

mmol) was added. The reaction was held at lOO^C for 24 

hours. The reaction was then cooled to room 



-50- 



wo 99/10350 PCTAJS98/1 7049 



teir5>eratxire, and diluted with water and diethyl ether. 
The layers were separated and the organic phase washed 
with water, dried over anhydrous magnesium sulfate, and 
reduced to dryness in vacuo. The residue was purified 

5 by column chromatography (25% ethyl acetate/hexanes) to 
give the final product as a crystalline solid (135 mg, 
31%), mp 'H NMR (300 MHz^CDClj) 6 7,44 (s, 2H) , 7.37 (m, 
3H) , 7.19 (m, 2H), 2.87 (dq, 2H, J=7.4 Hz, J=l.l Hz), 
1.98 (s, 3H), 1.96 (d, 3H, J=7.0 Hz), 1.34 (t, 3H, J=7.5 

10 Hz). HRMS Calcd. for M+H (C^iHjoCljNJ : 433.0753. Found: 
433.0763. Anal. Calcd. for CjiHigCljN^: C, 58.15; H, 4.42; 
N, 12.92. Found: C, 58.05; H, 4.38; N, 12.73. 

Bxainple 118 

15 Preparation of 4-Cyclopentyl-5-etliyl-3-xiietliyl-l- 
(2,4, 6-tricliloro)plienylimidazo [4, 5-c]pyrazole 

The con«)Ound prepared in Example Banana, Part D 
(330 mg, 1.0 mmol) was dissolved in anhydrous 
dimethyl formamide (10 mL) , and sodium 
20 bis (trimethy Is ilyl) amide (0.6 M in toluene, 4,17 mL, 2.5 

romol) was added. The solution was heated to 60°C for one 

hour, then bromocyclopentane (596 mg, 4.0 mmol) was 

added and the reaction held at lOO^C for 63 hours. The 

reaction was then cooled to room temperature, and 
25 diluted with water and diethyl ether. The layers were 
separated and the organic phase washed with water, dried 
over euihydrous magnesium sulfate, cuid reduced to dryness 
In vacuo. The residue was ptirified by preparative thin 
layer chromatography (25% ethyl acetate/hexanes) to give 
30 the final product as a crystalline solid (81 mg, 20%), 

mp 'H NMR (300 MHz,CDCl3) 5 7.44 (s, 2H) , 4.58 (m, IH) , 
2.84 (q, 2H, J=7 . 6 Hz), 2.55 (s. 3H) , 2.22 (m, 2H) , 2.00 
(m, 4H), 1.80 (m, 2H) , 1.33 (t, 3H, J=:7.7 Hz). HRMS 
Calcd. for M+H (CigH^oClaNJ : 397.0753. Fovmd: 397.0755. 
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Anal. Calcd. for C^HijCljN,: C, 54.36; 4,82; 14.09. 
Found: C, 54.37; H, 4.84; N, 13.82. 

Exajnple 152 

5 Preparation of 4- (n-Butyl) -5-ethyl-3-ethyl-l- 

{2, 4, 6-tricliloro)plienylimidazo [4 ^ 5-c] pyrazole 

.qr.ep A: Sodiiom hydride (60% in mineral oil. 6,30 
g, 157 mmol) was rinsed free of oil with cyclohexane, 
fresh cyclohexane was added (200 mL) , and this 

10 suspension was heated to reflux. A solution of ethyl 

propionate (15.3 g, 150 mmol) and acetonitrile (6.77 g, 
165 mmol) in cyclohexane (30 mL) was then added to the 
sodium hydride suspension over 10 minutes, the reaction 
was held at reflux for 16 hours, and cooled to room 

15 temperature- The reaction was extracted with water, and 
the resulting aqueous solution acidified to pH 4 with 
10% HCl. This solution was then extracted with ethyl 
acetate, and the organic solution dried over anhydrous 
magnesium sulfate and reduced In vacuo to leave the 

20 cyanoketone as an amber oil (5.60 g, 38%). This oil was 
then dissolved in ethanol (500 mL) , the reaction heated 
to 40®C, and ammonium nitrate (2.3 g, 28.8 mmol) added. 

Anhydrous ammonia was biibbled through the solution for 
24 hours, then water (200 mL) was added and the ethanol 

25 removed In vacuo, then 0.3 N NaOH (200 mL) was added. 
The aqueous solution was extracted with diethyl ether, 
and the organic phase was dried over cuihydrous magnesium 
sulfate and reduced in vacuo to leave the fi- 
aminoacrylonitrile (2.82 g, 29.3 mmol, 51%). To this 

30 material was added IN HCl (95 mL) and 2,4,6- 

trichlorophenylhydrazine (4.13 g, 19.5 mmol), and this 
mixture was reflxaxed for three hours. The reaction was 
cooled to room temperature and the supernatant aqueovis 
phase was decanted and neutralized with 10% NaOH, 

35 producing an oil that solidifies upon stirring. The 
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amorphous solid was recovered by filtration to give the 
product (5.16 g, 91%). NMR (300 MHz.CDClj) 5 7.47 (s, 

2H) , 5.52 (s, IH), 3.49 (bs, 2H) , 2.61 (q, 2H, J=7.7 
Hz), 1.25 (t, 3H, J=7.7 Hz). HRMS Calcd. for M+H 
5 (CuHijCljNj) : 290.0018. Found: 289.9995. Anal. Calcd. 
for C11H10CI3N3: C, 45.47; H, 3.48; N, 14.46. Found: C, 
45.58; H, 3.34; N, 14.30. 

Stan B i The compoxmd prepared in Step A (5.16 g, 
17.8 mmol) was suspended in propionic anhydride (11.4 
mL, 88.8 mmol) at room temperature and allowed to stir 
for 2 hours, resulting in a homogeneoias solution. Ice 
was added and the reaction stirred for 5 hours, causing 
a solid to form. The off-white solid was isolated by 
filtration to leave the product (5.52 g, 90%), mp 145- 
148'*C. 'H NMR (300 MHz^CDClj) 6 7.50(s, 2H) , 6.70 (bs, 

IH), 6.53 (bs, IH), 2.70 (q, 2H, J=7,7 Hz), 2.30 (q, 2H, 
J=7.3 Hz), 1.29 (t, 3H, J=7.5 Hz), 1.15 (t, 3H, J=7.3 
Hz). HRMS Calcd. for M+H (C14H15CI3N3O) : 346.0281. Found: 
346.0280. Anal. Calcd, for C^^Hi^ClaNjO: C, 48.51; H, 
4.07; N, 12.12. Found: C, 48.51; H,3.96; N, 12.07. 

Step C i The compound prepared in Step B (5.47 g, 
15.8 mmol) was dissolved in anhydrous tetrahydrof uran 
25 (50 mL) . To this suspension was added borane/THF 
complex (47.3 mL, 47.3 mmol), and the reaction was 
refliaxed for 16 hours. The reaction was cooled to room 
tenperature and excess borane was quenched with 10% NaOH 
(15 mL) until off-gassing ceased. The reaction was 
30 diluted with water and diethyl ether, the layers 

separated and the organic phase washed with saturated 
sodium chloride, dried over anhydrous magnesiiam sulfate, 
and reduced in vacuo to leave a white solid, mp 138- 
140''C. ^H NMR (300 MHz,CDCl3) 5 7.52 (s, 2H) , 5.43 (s. 
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IH) , 3.41 (m, IH), 3.12 (q, 2H, J=6.6 Hz), 2.80 (q, 2H, 
J=7.7 Hz), 1.58 (m, 2H), 1.29 (t, 3H, J=7.7 Hz), 0.92 
(t, 3H, J=7.5 Hz). HRMS Calcd. for M+H (C.^H^.CljNj) : 
332.0488. Found: 332.0485. 

5 

g;t.ep D : The compound prepared in Step C was 
suspended in ethcinol (30 mL) , and 15 drops of 10% HCl 
were added. Upon addition of the HCl significant off- 
gassing occurred, and at the completion of the of f- 

10 gassing the reaction mixtxire was homogeneous. Isoanyl 
nitrite (2.1 mL, 15.7 iranol) was then added, and the 
solution darkened upon addition. The solution was 
stirred at room tenperature for 16 hours, then reduced 
to dryness in vacuo to give a dark oil. This residue 

15 was purified by column chromatography (gradient elution 
of 25-50% ethyl acetate/hexanes) to give the final 
product as purple crystals (1.66 g, 29% from amide), mp 
104-107°C. ^H NMR (300 MHz,CDCl3) 5 10.46 (bs, IH) , 7.50 

(S, 2H), 3.17 (q, 2H, J=7.7 Hz), 2.75 (m, 2H) , 1.49 (q, 
20 2H, J=7.0 Hz), 1.46 (t, 3H, J=7.7 Hz), 0.85 (t, 3H, 

J=7.5 Hz). HRMS Calcd. for M+H (Ci^H.gCljNp) : 361.0390. 
Foiond: 361.0386. Anal. Calcd. for Ci^H^sClaN^O: C, 46.50; 
H, 4.18; N, 15.49, Foimd: C, 46.78; H, 4.10; N, 15.50. 

25 S£jeB-E: The compound prepared in Step D (1.56 g, 

4.31 mmol) was dissolved in anhydrous pyridine (20 mL) 
and the solution heated to reflxix for 16 hours. The 
solvent was removed in vacuo and the residue purified by 
column chromatography (50% ethyl acetate/hexanes) to 

30 afford the product as a brown solid. This solid was 
washed with ethyl ether to leave the product as a tan 
solid (517 mg, 35%), mp 242-243. 5^C, 'H NMR (300 

MHz,CDCl3) 5 8.60 (bs, IH) , 7.44 (s, 2H) , 2.866 (q, 2H, 
J=7.6 Hz), 2.860 (q, 2H, J=7.5 Hz), 1.394 (t, 3H, J=7.7 
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Hz), 1.386 (t, 3H, J=7.7 Hz). HRMS Calcd. for M+H 
(Ci,H,4Cl3Nj : 343.0273. Found: 343.0284. Anal. Calcd. 
for Cj^HijClaN^: C, 48.93; H, 3.81; N, 16.30. Found: C, 
48.87; H, 3.61; N, 16.14. 

5 

Sten F : The compound prepared in Step E (80 mg. 
0.23 mmol) was dissolved in anhydrous dimethyl formamide 
(2.5 mL) and sodium bis (trimethylsilyl) amide (0.6 M in 
toluene, 0.97 mL, 0.58 mmol) was added. The solution 
10 was heated to 60°C for one hour, then 1-bromobutane (0.10 

mL, 0.92 mmol) was added. The reaction was held at 60°C 

for one hour, cooled to room temperature, and diluted 
with water and diethyl ether. The layers were separated 
and the organic phase washed with water, dried over 
15 anhydrous magnesium sulfate, and reduced to dryness in 
vacuo. The residue was purified by column 
chromatograplv (25% ethyl acetate/hexanes) to give the 
final product as a crystalline solid (53 mg, 58%) , mp 
101-104°C. 'H NMR (300 MHz,CDCl3) 5 7.43 (s, 2H) , 4.02 

20 (t, 2H, J=7.5 Hz), 2.87 (q, 2H, J=7.7 Hz), 2.79 (q, 2H, 
J=7.3 Hz), 1.84 (m, 2H) , 1.39 (m, 8H) , 1.01 (t, 3H, 
J=:7.3 Hz). "C NMR (75 MHz,CDCl3) 5 157.18, 152.16, 

136.73, 136.14, 135.15, 133.77, 128.58, 120.94, 45.27, 
33.45, 21.31, 21.25, 20.04, 14.14, 13.74, 12.72. HRMS 
25 Calcd. for M+ (CigHaiCljNJ : 398.0829. Foxind: 398.0832. 
Anal. Calcd. for CigHjiCljN^: C, 54.08; H, 5.30; N, 14.02, 
Found: C, 54.45; H, 5.22; N, 13.86. 

TSjyamnle 153 

30 Preparation of 4- (3 , 4-Dif luorobenzyl) -5-etliyl-3- 
etbyl-l- (2,4, 6-trlchloro) phenyllmldazo [4, 5- 

c] pyrazole 

The coir^ound prepared in Step E, Exan^>le 152 (80 
mg, 0.23 mmol) was dissolved in anhydrous 
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dimetlvlfo^amide (2.5 inL) and sodium 

bis (trimethylsilyl) amide (0.6 M in toluene, 0.97 mL, 

0.58 ramol) was added. The solution was heated to 60®C 
for one hour, then a-bromo-3 , 4-dif luorotoluene (0.12 mL, 
5 0.92 mmol) was added. The reaction was held at 60^C for 

one hour, cooled to room temperature, and diluted with 
water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
anhydrous magnesium sulfate, and reduced to dryness in 
10 vacuo. The residue was purified 'by column 

chromatography (25% ethyl acetate/hexanes) to give the 
final product as a crystalline solid (74 mg, 68%) , mp 
100-103°C. NMR (300 MH2,CDCl3) 5 7.45 (s, 2H) , 7.18 

(m, IH), 6,87 (m, 2H) , 5,24 (s, 2H) , 2.76 (q, 2H, J=7.7 
15 Hz), 2.57 (g, 2H, J=7.6 Hz), 1,31 (t, 3H, J=7,6 Hz), 
1.17 (t, 3H, J=7.5 Hz). HRMS Calcd. for M+H 
(CjiHigCljFjN^) : 469.0550, Found: 469.0565, Anal. Calcd. 
for C2iHi7Cl3F2N4 C, 53.69; H, 3.66; N, 11.93. Found: C, 
53.85; H, 3.52; N, 11.49. 

20 

Preparation of 4- [1- (l-Ethyl) butane] -S-ethyl-S- 
ethyl-1- (2,4, 6-trichloro)plienyliiaidazo [4, 5- 

c] pyrazole 

25 The compound prepared in Step E, Example 152 (145 

mg, 0.42 mmol) was dissolved in anhydrous 
dimethyl formamide (4 mL) and sodixjm 
bis (trimetlylsilyl) amide (0.6 M in toluene, 1.76 mL, 
1.05 mmol) was added. The solution was heated to 60*^C 

30 for one hour, then 3-bromohexane (277 mg, 1.68 mmol) was 
added. The reaction was held at 60*^0 for 24 hours, then 

held at 80°C for cin additional 24 hours. The reaction 
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was then cooled to room temperature, and diluted with 
water and dietlyl ether. The layers were separated and 
the orgcuiic phase washed with water , dried over 
anhydrous magnesium sulfate, and reduced to dryness in 
5 vacuo. The residue was purified by column 

chromatography (25% ethyl acetate/hexanes) to give the 
final product as a crystalline solid (22 mg, 12%), mp 

96.5-98.0°C. NMR (300 MHz,CDCl3) 5 7.43 (s, 2H) , 4.01 

(m, IH) , 2.90 (q, 2H, J=7.3 Hz), 2.81 (q, 2H, J=7.7 Hz), 
10 1.87 (m, 4H) , 1.39 (t, 3H, J=7.5 Hz), 1.34 (t, 3H, J=7 . 5 
Hz), 1.25 (m, 2H), 0.92 (t, 3H, J=7.3 Hz), 0.84 (t, 3H, 
J=7.5 Hz). HRMS Calcd. for M+ (C20H25CI3NJ : 426.1130. 
Found: 426.1145. 

RXfainnlft 155 

Preparation of 5-Etliyl-4- [1- ( 1- methyl) butane] -3- 
etliyl-1- (2,4, 6*trlcliloro) phenyl ixaldazo [4,5- 

olpyrazole 

The compound prepared in Step E, Example 152 (145 
mg, 0.42 mmol) was dissolved in cinhydrous 
dimethyl formamide (4 mL) and soditim 

bis (trimethylsilyl) amide (0.6 M in toluene, 1.76 mL, 
1.05 mmol) was added. The solution was heated to 60°C 
for one hour, then 2-bromopentane (0.21 mL, 1.68 mmol) 
wsLS added. The reaction was held at 60°C for 24 hours, 

then held at 80*^C for an additional 24 hours. The 

reaction was then cooled to room temperatxire, and 
diluted with water and diethyl ether. The layers were 
separated and the organic phase washed with water, dried 
30 over anhydrous magnesixom sulfate, and reduced to dryness 
In vacuo. The residue was purified by coliomn 
chromatography (25% ethyl acetate/hexanes) to give the 
final product as a crystalline solid (20 mg, 11%) , mp 
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87.5-89,5^C. NMR (300 MHz^CDClj) 8 7.43 (S, 2H) , 4.29 

(m, IH), 2.93 (q, 2H, J=7.3 Hz), 2.82 (g, 2H, J=7.7 Hz), 
1.87 (m, 2H), 1.55 (d, 3H, J=6.6 Hz), 1.40 (t, 3H, J=7.5 
Hz), 1.33 (t, 3H, J=7.5 Hz), 1.20 (m, 2H) , 0.93 (t, 3H, 
5 J=7.3 Hz). HRMS Calcd. for M+H (C^Hj^Cl^Nj : 413.1066. 
Found: 413.1056. 

Example 156 
Preparation of 4- (n-Butyl) -5-etliyl-3- 
10 methoxymethyl-l- (2,4,6- 

trlchloro)plienylimidazo [4, pyrazole 

<^r.^p A: A solution of methoxyacetonitrile (16.3 g, 
0.23 mol) and acetonitrile (8.21 g, 0.20 mol) in 
tetrahydrofuran (50 mL) was added slowly at room 

15 temperature to potassium t-butoxide (IM in THF, 180 mL, 
0.18 mol). A thick slurry resulted during the addition, 
and additional tetrahydrofuran (70 mL) was added. The 
reaction was heated to reflux for 24 hours, and was then 
slowly hydrolyzed with water (100 mL) , This mixture was 

20 then extracted with dichloromethane, and the organic 
phase was dried over anhydrous magnesium sulfate, 
filtered and reduced in vacuo to leave a brown oil. 
This oil was then purified by vacuum distillation to 
give the fi-aminoacrylonitrile as a light yellow solid 

25 (13.0 g, 116 mmol, 50%). To this solid was added IN HCl 
(200 mL) and 2,4, 6-trichlorophenylhydrazine (16.3 g, 
77.0 mmol) and this mixture was heated at reflxax for 
three hours. The reaction was cooled to room 
teitperature and the supernatant aqueous phase was 

30 decanted and neutralized with 10% NaOH, producing an oil 
that solidifies upon stirring. The solid was isolated 
by filtration, then redissolved in IN HCl and filtered 
to remove dark solids. The solution was neutralized to 
recover the product as a tan solid. The tarry residue 

35 from the reaction was dissolved in ethyl acetate and 
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extracted with IN HCl, and this extract was neutralized 
with 10% NaOH to leave a brown oil which solidifies upon 
stamding to give the product (combined with earlier 

product, 5.71 g, 24%), irqp 103.5-106*^0, NMR (300 

5 MHz,CDCl3) 5 7.49 (s, 2H) , 5.72 (s, IH) , 4.42 (s, 2H) , 

3,58 (bs, 2H), 3.38 (s, 3H) . HRMS Calcd. for M+H 
(C11H11CI3N3O) : 305.9970. Found: 305.9974. Anal. Calcd. 
for C11H10CI3N3O: C, 43.10; H, 3.30; N, 13.71. Found: C, 
43.09; H, 3.23; N, 13.70. 

10 

fi^pn B i The confound prepared in Step A (5-61 g, 
18.3 mmol) was suspended in propionic anhydride (11.7 
mL, 91.5 mmol) at room temperature and allowed to stir 
for 20 hours, resulting in a homogeneous solution. Ice 

15 was added and the reaction stirred for 5 hours, then 
diethyl ether was added and the phases were separated, 
the orgeuiic phase washed with saturated aqueous NaHC03, 
then saturated aqueous NajCOj, then dried over anhydrous 
magnesium sulfate and reduced In vacuo to leave an oil. 

20 Ice was added to this oil and stirred for four hours, 
causing a solid to form. The solid was isolated by 
filtration to leave the product as an amorphous solid 
(5.42 g, 81%). NMR (300 MHz^CDClj) 7.52(s, 2H) , 6.72 

(m, 2H), 4.51 (s, 2H), 3.40 (s, 3H) , 2,31 (m, 2H) , 1.15 

25 (t, 3H, J=7.3 Hz). HRMS Calcd. for M+H (Ci,Hi5Cl3N302) : 
362.0230. Found: 362.0223. Anal. Calcd. for 
CuHi^CljNjOj: C, 46.37; H, 3.89; N, 11.59. Found: C, 
46.51; H, 3.82; N. 11.55. 

30 step C z The compound prepared in Step B (5.32 g, 

14.7 mmol) was dissolved in anhydrous tetrahydrofuran 
(50 mL) . To this suspension was added borane/THF 
complex (47.3 mL, 47.3 mmol), and the reaction was 
refl\ixed for 16 hours. The reaction was cooled to room 

35 temperature and excess borane was quenched with 10% NaOH 
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(15 mL) until off-gassing ceased. The reaction was 
diluted with water and diethyl ether, the layers 
separated and the organic phase washed with saturated 
sodium chloride, dried over anhydrous magnesium sulfate, 
5 and reduced in vacuo to leave an orange oil. This oil 
was purified by column chromatography (25% ethyl 
acetate/hexanes) to give a light yellow oil (3.75 g, 
73%) 'H NMR (300 MH2,CDCl3) 5 7.48 (s, 2H) , 5.59 (S, 

IH), 4.44 (s, 2H), 3.40 (S, 3H) , 3.10 (m, 3H) , 1.58 (m, 
10 2H), 0.92 (t, 3H, J=7.3 Hz). Anal. Calcd. for Ci^H^gCljNjO: 
C, 48-23; H, 4.64; N, 12.05. Found: C, 48,38; H, 4.50; 
N, 11.94. HRMS Calcd. f or M+H (Ci^H^^CljNjO) : 348.0437. 
Foimd: 348.0441. 

15 fit-en P i The conpoiind prepared in Step C was 

dissolved in ethanol (25 mL) , and 15 drops of 10% HCl 
were added. Isoaityl nitrite (1.7 mL, 12.6 mmol) was then 
added, and the solution darkened upon addition. The 
solution was stirred at room temperature for 16 hours, 

20 and then reduced to dryness In vacuo to give a dark oil. 
This residue was purified by coliimn chromatography 
(gradient elution of 25-50% ethyl acetate/hexanes) to 
give the final product as a dark blue oil (1.05 g, 26%). 
NMR (300 MHz,CDCl3) 8 10.25 (bs, IH) , 7.55 (s, 2H) , 

25 5.04 (s, 2H), 3.56 (s, 3H) , 2.76 (m, 2H) , 1.49 (m, 2H) , 
0.86 (t, 3H, J=7.5 Hz). HRMS Calcd. for M+H 
(CiAgClaN^Oj) : 377.0339. Found: 377.0318. 

st^ep E; The compound prepared in Step D (1.05 g, 
30 2.8 mmol) was dissolved in anhydrous pyridine (20 mL) 
and the solution heated to reflux for 16 hours. The 
solvent was removed in vacuo and the residue purified by 
column chromatography (50% ethyl acetate/hexanes) to 
afford the product as a brown solid. This solid was 
35 recrystallized from diethyl ether/ethyl acetate to give 
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the product as a light tan solid (505 mg, 50%) , rap 
165. 5-167. 0*C. 'H NMR (300 MHz.CDClj) 5 8.89 (bs, IH) , 

7.46 (s, 2H) , 4.68 (s, 2H) , 3.44 (s, 3H) , 2.86 (q, 2H, 
J=r7.7 HZ), 1.37 (t, 3H, J=7.7 Hz). HRMS Calcd. for M+H 
5 (Ci^Hi^CljN^O) : 359.0233. Foxond: 359.0242. Anal. Calcd. 
for Ci.HijClN^: C, 61.20; H, 5.50; N, 20.39; CI, 12.90. 
Found: C. 61.18; H, 5.90; N, 20.34; CI, 12.78. 

stiep F : The compound prepared in Step E (76 mg, 
10 0.21 mmol) was dissolved in anhydrous dimethyl formamide 
(3 mL) and sodium bis (trimethylsilyl) amide (0.6 M in 
toluene, 0.88 mL, 0.53 mmol) was added. The solution 
was heated to 60°C for one hour, then 1-bromobutane (0.09 

mL, 0.84 mmol) was added. The reaction was held at eO'^C 

15 for 1.5 hours, cooled to room temperature, cuid diluted 
with water and diethyl ether. The layers were separated 
and the organic phase washed with water, dried over 
anhydrous magnesium sulfate, and reduced to dryness in 
vacuo. The residue was purified by coliomn 

20 chromatography (10% ethyl acetate /hexanes) to give the 
final product as an orange solid (46 mg, 53%), mp 65.5- 
67.5^C. NMR (300 MHz,CDCl3) 5 7.45 (s, 2H) , 4.67 (s, 

2H), 4.08 (t, 2H, J=7.5 Hz), 3.41 (ws, 3H) , 2.80 (q, 2H, 
J=7.7 Hz), 1.84 (m, 2H) , 1.43 (m, 2H) , 1.36 (t,.3H, 
25 J=7.7 Hz), 1.00 (t, 3H, J=7.3 Hz). HRMS Calcd. for M+H 
(CiaHjaCljN^O) : 415.0870. Found: 415.0859. 

nmmplft 157 

Preparation of 4- {3/4-Dlf luorobenzyl) -5-ethyl-3- 
30 metlioxymetliyl-1- (2, 4^ 6- tricliloro) 

pbenyllmldazo [4 , 5-c] pyrazole 

The compound prepared in Step E, Example 156 (76 
mg, 0.21 mmol) was dissolved in anhydrous 
dimethyl formamide (3 mL) cuid sodium 
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bis (trimethylsilyl) amide (0.6 M in toluene, 0.88 mL, 
0.53 mmol) was added. The solution was heated to 60®C 

for one hour, then a-bromo-3/ 4-dif luorotoluene (0.11 mL. 

0.84 mmol) was added. The reaction was held at 60**C for 

5 1.5 hours, cooled to room temperature, and diluted with 
water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
anhydrous magnesium sulfate, and reduced to dryness in 
vacuo. The residue was purified by column 

10 chromatography (10% ethyl acetate/hexanes) to give the 
final product as an orange solid (50 mg, 49%), mp 91.5- 
94.5^C. NMR (300 MH2,CDCl3) 5 7.47 (s, 2H) , 7.16 (m, 

IH), 6.90 (m, 2H), 5.30 (s, 2H) , 4.45 (s, 2H) , 3.30 (s, 
3H), 2.77 (q, 2H, J=7.7 Hz), 1.31 (t, 3H, J=7.7 Hz). "C 
15 NMR (75 MHz.CDClj) 5 158.28, 152.56, 151.48, 148,87, 

148.34, 148.17, 136.05, 135.76, 133.92, 133.23, 132.97, 
128.68, 122.36, 122.30, 122.22, 121.83, 117.93, 117.70, 
115.67, 115.43, 67.75, 57.75, 48.09, 21.45, 12.36. HRMS 
Calcd. f or M+H (CjiH^ClaFaN^O) : 485.0505. Found: 
20 485.0514. 

RXflTTlPlft 158 

Preparation of 4- [1- ( 1- Ethyl) butane] -5-etliyl-3- 
metlioxymethyl-1- (2,4, 6-trichloro) 
25 phenyl iml da zo [4, 5-c]pyrazole 

The compound prepared in Step E, Example 156, (125 
mg, 0.35 mmol) was dissolved in anhydrous 
dimethyl formamide (4.0 mL) aind sodium 
bis (trimethylsilyl) amide (0.6 M in toluene, 1.45 mL, 

30 0.87 mmol) was added. The solution was heated to 60*^C 

for one hour, then 3-bromohexane (229 mg, 1.39 mmol) was 

added. The reaction was held at 60''C for 20 hours. 
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cooled to room temperature, and diluted with water and 
diethyl ether. The layers were separated and the 
organic phase washed with water, dried over anhydrous 
magnesixim sulfate, and reduced to dryness in vacuo. The 
5 residue was purified by colxamn chromatography (10% ethyl 
acetate/hexcines) to give the final product as a white 
solid (27 mg, 17%), mp 117-119°C. 'H NMR (300 MHz,CDCl3) 

8 7.46 (S, 2H), 4.67 (d, 2H, J=1.4 Hz), 4.04 (m, IH) , 

3.34 (s, 3H), 2.83 (q, 2H, J=7.3 Hz), 1.92 (m, 4H) , 1,35 
10 (t, 3H, J=7.5 Hz), 0.91 (t, 3H, a=7.3 Hz), 0.82 (t, 3H, 
J=7,3 Hz). "C NMR (75 MHz,CDCl3) 5 158.65, 153.50, 

136.09, 135.62, 133.32, 131.87, 128.64, 67.93, 58.61, 
56.77, 37.10, 28.38, 22.11, 19.88, 13,87, 12.84, 11.10. 
HRMS Calcd. for M+H (CjoHagCljN^O) : 443.1161. Found: 
15 443.1172. 

Example 159 

Preparation of 5-Ethyl-4- [1- ( l-methyl) butane] -3- 
methoxymethyl-l- (2^4, 6-trichloro) 
20 phenylimidazo [4, 5-c]pyrazole 

The compound prepared in Step E, Example 156 (125 
mg, 0.35 mrool) was dissolved in anhydrous 
dimethyl formamide (4 mL) and sodium 
bis (trimethylsilyl) amide (0.6 M in toluene, 0.97 mL, 
25 0.58 mmol) was added. The solution was heated to 60°C 
for one hovir, then 2-bromopentane (0.18 mL, 1.39 mmol) 
was added- The reaction was held at 60®C for 20 hours, 

cooled to room temperature, and diluted with water and 
diethyl ether. The layers were separated and the 
30 organic phase washed with water, dried over anhydrous 

magnesium sulfate, and reduced to dryness in vacuo. The 
residue was purified by column chromatography (10% ethyl 
acetate/hexanes) to give the final product as a 
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crystalline solid (34 mg. 23%), mp 100,0-101.5**C. NMR 
(300 MHz^CDClj) 8 7.46 (s, 2H) , 4.69 (s, 2H) , 4.32 (m, 

IH), 3.36 (S, 3H) , 2,84 (g, 2K, J=7.7 Hz), 2.05 (m, IH) , 
1.85 (m, IH), 1.58 (d, 3H. J=6.5 H) , 1.34 (t, 3H, J=7.7 
5 Hz), 1.18 (m, 2H) , 0.92 (t, 3H, J=7.3 Hz). HRMS Calcd. 
for M+H (C15H24CI3N4O) : 429.1017. Found: 429.1016. 

Rxamnle 161 

Preparation of 5-Ethyl-3-hydroxymetliyl-4- [l-d- 
10 methyl) butane] -1- (2, 4., 6-trichloro) 

phenyl imi da zo [4# 5-c] pyrazole 

This compotind was obtained as the second eluting 
compound from the reaction described in Exanple 163 (see 
below) as a solid (1.51 g, 65%), mp 144-146*^0. 'H NMR 

15 (300 MHz^CDClj) 5 7.46 (s, 2H) , 4.90 (d, 2H, J=5.8 Hz), 
4.33 (m, IH), 3.27 (bs, IH) , 2.84 (q, 2H, J=7 . 5 Hz), 
1.97 (m, IH), 1.88 (m, IH) , 1.56 (d, 3H, J=6.9 Hz), 1.34 
(t, 3H, J=7.7 Hz), 1.25 (m, 2H) , 0.91 (t, 3H, J=7.3 Hz), 
HRMS Calcd. f or M+ (C17H15CI3N4O) : 415.0859, Found: 

20 415.0860. 

Examnle 163 

Preparation of 3-Bromoinethyl-5-ethyl-4- [1-(1- 
me t hy 1 ) butane ]-l-(2,4,6-t r ichloro ) 
25 pbenyli]iiidazo[4< 5-c]pyrazole 

The compound prepared in Exairple 159 (2.39 g, 5.56 
mmol) was dissolved in dichloromethane and cooled to - 
78®C and BBr^ (27.8 mL as 1.0 M in dichloromethane, 27.8 

mmol) was added. The reaction was held at -78**C for one 

30 hour, then warmed to room temperature for 16 hours. The 
reaction was quenched with water (100 mL) and diluted 
with dichloromethane. The layers were separated and the 
organic phase washed with satxirated sodium chloride. 
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dried over anhydrous magnesium sulfate, aind reduced in 
vacuo. The residue was purified by column 
chromatography (gradient elution of 10-20% ethyl 
acetate/hexanes) , the first eluting compound being the 

5 title product as an amorphous solid (660 mg, 25%) • 

NMR (300 MHz^CDClj) 5 7.46 (s, 2H) , 4.75 (s, 2H) , 4.35 
(m, IH), 2.84 (q, 2H, J=7.5 Hz), 2.0 (m, 2H) , 1.63 (d, 
3H, J=8.4 Hz), 1.35 (t, 3H, J=7 . 5 Hz), 1.25 (m, 2H) , 
0.96 (t, 3H, J=7.3 Hz). HRMS Calcd. for M+H 

10 (CieHjiClaBrNj : 477.0016. Found: 477.0020. 

%■ 

Example 164 

Preparat Ion of 4 - Benzyl - 5 - 1 sopropy 1 - 3 -methyl- 1- 
(2,4, 6-trichloz'o)p]ienyl-imidazo [4, 5-c]pyrazole 

15 Part A: The product from Example 1, Part A (9.96 

g, 36.01 mmol) was suspended in isobutyric anhydride (25 
ml), refluxed for 18 hours and allowed to stir at room 
temperature for 18 hours. The reaction was treated with 
water (200 ml) and 10% sodiimi t^droxide (100 ml) and 

20 stirred 2 hours. The reaction was then extracted with 
diethyl ether (3 X 100 ml), and the combined organic 
extracts dried over anhydrous magnesium sulfate, and 
concentrated In-vacuo and dried to constant weight to 
afford an amorphous solid, 12.48 g (100%). ^H NMR (300 

25 MHz, CDCI3) 5 7.51 (s, 2H), 6.71 (bs, IH) , 6.47 (bs, 

IH), 2.39 (m, IH), 2.33 (s, 3H) , 1.24 (d, 3H, J=7.0 Hz), 
1.13 (d, 3H, J=7.0 Hz) . 

Par-f, B; The product from Part A (12.48 g, 36.00 
mmol) was reduced with borane/THF complex (100 ml) in 
30 the same manner as described for the preparation of 

Example 1, Part C to afford an oil, 10.91 g (92%). ^H 
NMR (300 MHz, CDCI3) 5 7.53 (s, 2H) , 5.39 (s, IH) , 3.49 
(m, IH), 2.94 (t, 2H, J=4.5Hz), 2.39 (s, 3H) . 
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Part: Ci The product from Step B (10.91 g, 32.80 

mmol) was dissolved in ethanol (55 ml), cooled to 0^, 
and treated with l.ON HCl (0,5 ml) and isoamyl nitrite 
(4,40 ml, 32.80 mmol). The reaction was stirred for 3 
5 hours while exposed to air, then concentrated to dryness 
in-vacuo, and purified by column chromatography on 
silica gel (800 g) eluting with hexanes/ethyl acetate 
(1/1) to afford a violet crystalline solid, 8,56 g 
(72%), mp 100-102OC. . NMR (300 MHz, CDCI3) 5 10.53 

10 (bs, IH) , 7.51 (s, 2H), 2.73 (s, ^3H) , 2.60 (t, 3H, J=6.3 
Hz), 1.68 (m, IH), 0.84 (d, 6H, J=7.2 Hz). 

Part D: The product from Part C (8.56 g, 23.67 
mmol) was dissolved in pyridine (143 ml) and the 
homogeneous solution refluxed 20 hours. The reaction 

15 was concentrated in- vacuo to remove pyridine and 

purified via column chromatography on silica gel (800 g) 
eluting initially with etl^l acetate/hexanes (1/1) and 
then hexanes/etlvl acetate (1/2) to afford desired 
imidazopyrazole, 1.49 g (18%), mp 139-139 . 5<^C . ^H NMR 

20 (300 MHz, CDCI3) 5 8.81 (bs, IH) , 7.44 (s, 2H) , 3.13 (m, 

IH), 2.46 (s, 3H), 1.39 (d, 6H, J=7.0 Hz). 

Part E: The product from Part D (0.10 g, 0.29 
mmol) was reacted with sodiiam hydride (30 mg, 0.75 mmol) 
and benzyl bromide (138 M,l, 1.16 mmol) in 

25 dimethyl formamide (2.0 ml) as described for the 

preparation of Example 1, Part F. Title compound: mp 
IO3-IO50C. 1h NMR (300 MHz, CDCI3) 5 7.44 (s, 2H) , 7.35 

(m, 3H), 7.11 (d, 2H, J=:6.6Hz), 5.29 (s, 2H) , 3.07 (m, 
IH), 2.15 (S, 3H), 1.32 (d, 6H, J=7.0 Hz). HRMS calcd. 
30 f or M+ (C21H20N4CI3) : 432.0675. Foxmd: 432.0660. 

Anal. Calcd. for C21H20N4CI3: C, 58.14; H, 4.42; N, 
12.92. Foimd: C, 58.30; H, 4.29; N, 12.70. 
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BxfiLinple 165 

Preparation of 4- (n-Butyl) -5-lsopropyl-3-metliyl- 
1- (2,4r 6-trlcliloro)plienyl Imidazo [4, 5-c]pyrazole 

The product from Excuirple 164, Step D (100 mg, 0.29 
5 inmol) was reacted with sodium hydride (30 mg, 0.75 mmol) 
and n-butyl bromide (125 Jll, 1.16 mmol) in 

dimethyl formamide (2.0 ml) as described for the 
preparation of Exait«)le 1, Part F, Title compound: mp 
85.0-86.OOC. 1h NMR (300 MHz, CDCI3) 5 7.43 (s, 2H) , 

10 4.03 (t, 2H, J=7.3 Hz), 3.05 (m, *1H) , 2.51 (s, 3H) , 1.84 
(m, 2H), 1.45 (m, 2H) , 1.36 (d, 6H, J=7.6 Hz), 1.01 (t, 
3H, J=7.3 Hz). HRMS calcd. for M+ (C18H21N4CI3 ) : 
398.0832. Foiand: 398.0819. 

RxamplP 166 

Preparation of 5-Isopropyl-3-methyl-4- [1- (3- 
Iaet:byl ) butane] -1- (2,4/ 6-tricliloro) phenyl 
imidazo [4, 5-c] pyrazole 

The product from Example 164, Step D (100 mg, 0.29 
mmol) was reacted with sodium hydride (30 mg, 0.75 mmol) 
and l-bromo-2-ethylbutane (160 nl, 1.16 mmol) in 

dimethyl formamide (2.0 ml) as described for the 
preparation of Example 1, Part F. Title compound: mp 
88,0-91.0<»C. ^H NMR (300 MHz, CDCI3) 6 7.43 (s, 2H) , 

3.92 (d, 2H, J=6.6 Hz), 3.03 (m, IH) , 2.50 (s, 3H) , 2.78 
(m, IH), 1.35 (d, 6H, J=7.0 Hz), 1.40-1.25 (m, 4H) , 0.94 
(t, 6H, J=:7.3 Hz). HRMS calcd. for M+ (C20H25N4CI3 ) : 
426 . 1145 . Found: 412 . 1143 . 

30 



15 



20 



25 
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Example 167 

Preparation of 5- Isopropyl-3-methyl-4- [1- (3- 
metliyl ) butane] - 1- ( 2 , 4 , 6* tr Ichloro ) phenyl 
Imldazo [4, 5-c] pyrazole 

5 The product from Example 164, Step D (100 mg, 0.29 

mmol) was reacted with sodium hydride (30 mg, 0.75 mmol) 

and l-bromo-3-methylbutane (140 1.16 mmol) in 

dimethyl formamide (2.0 ml) as described for the 
preparation of Example 1, Part F. Title compound: mp 
10 87.0-89-O^C. 1h NMR (300 MHz, CDCI3) 8 7.43 (s, 2H) , 

4.04 (m, 2H), 3.02 (m, IH) , 2.52 (S, 3H) , 1.76 (m, 3H) , 
1.36 (d, 6H, J=7.0 Hz), 1.23 (m, 2H) , 1.03 (d, 6H, J=6.2 
Hz). HRMS calcd. for M+ (C19H23N4CI3) : 412.0988. 
Found: 412.0988. Anal. Calcd. for C19H23N4CI3: C, 
15 55.15; H, 5.60; N, 13.54. Found: C, 55.44; H, 5.50; 
N, 13.17. 

Example 238 

Preparation of 5-Etliyl-3-formyl-4- Il-(1- 
20 methyl) butane] -1- (2, 4, 6-trlGhloro) 

phenyl Imldazo [4 , S-c]pyrazole 

Dess-M^rtin periodineme (1.84 g, 4.33 mmol) was 
dissolved in anhydrous acetonitrile (3 mL) , and to this 
was added the compound prepared in Example 161 (1.50 g, 

25 3.61 mmol) suspended in emhydrous acetonitrile (60 mL) . 
The reaction was stirred at room temperature for 30 
minutes, and was then diluted with diethyl ether. The 
reaction was quenched with 0.5 N NaOH and the phases 
were separated, the organic phase was washed with 

30 saturated sodiiim chloride, dried over anhydrous 

magnesiiom sulfate, cuid reduced in vacuo. The residue 
was purified by column chromatography (25% ethyl 
acetate/hexanes) to give the product as an amophous 
white solid (1.43 g, 96%). 'H NMR (300 MHz,CDCl3) S 9.97 
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Cs, IH), 7.52 (s, 2H), 4.43 (m, IH) , 2.88 (q, 2H, J=:7.5 
Hz), 2.16 (m, IH), 1.95 (m, IH) , 1.66 (d, 3H, J=7.0 Hz), 
1.36 (t, 3H, J=7.5 HzO, 1.27 (m, IH) , 1.11 (m, IH) , 
0,89 (t, 3H, J=7.3 Hz). HRMS Calcd, for M+H 
5 (C^gH^oCljN.O) : 413.0703. Foiand: 413.0704. 

Example 243 

Preparation of 5-Etliyl-3- (1-liydroxyethyl) -4- [1- 
(l-methyl) butane] -1- (2, 4^ 6-tricliloro) 
10 phenyl imi da zo [4, 5-c] pyrazole 

The compoimd prepared in Extople 238 (1.38 3.33 
mmol) was dissolved in anhydrous tetrahydrofuran {50 mL) 
and cooled to -78®C- To this solution was added 
methylmagnesium bromide (2.11 mL, 3.0 M in diethyl 
15 ether, 6.33 mmol) and the reaction was held at -78^C for 

one hour, then the temperature was gradually increased 
to room temperature. After three hours at room 
temperature, the reaction was quenched with 15% aqueous 
ammonium chloride and diethyl ether was added. The 
20 organic phase was dried over anhydrous magnesium sulfate 
and reduced in vacuo. The residue was purified by 
chromatography (20% ethyl acetate/hexanes) to give the 
desired mixture of diastereomers as a white solid (950 
mg, 66%), mp 182.0-184.0 ^C. 'H NMR (300 MHz,CDCl3) 8 

25 7.45 (s, 2H). 5.15 (m, IH) , 4.40 (m, IH) , 2.83 (q, 2H, 
J=7.5 Hz), 2.28 (d, 0.5H, J=7.7 Hz), 2.23 (d, 0.5H, 
J=7.7 Hz), 2.0 (m, 2H) , 1.72 (d, 1.5H, J=6.6 Hz), 1.72 
(d, 1.5H, J=6.6 Hz), 1.56 (m, 3H) , 1.34 (t, 3H, J=7.7 
Hz), 0.93 (t, 1.5H, J=7.3 Hz), 0.921 (t, 1.5H, J=7.3 

30 Hz). HRMS Calcd. for M+H (Ci^Hj^CljN^O) : 429.1016. Found: 
429.1010. Anal. Calcd. for (CigHjjClaN^O) : C, 53.10; H, 
5.39; N, 13.04. Found: C, 53.11; H, 5.41; N, 12.64. 
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Example 251 

Preparation of 3-Acetyl-5-ethyl-4- (1- (l- 
met:ilyl)but:ane] -1- (2,4, 6-trichloro) 
phenylimldazo [4, 5-c]pyrazol6 

5 Dess-Martin periodinane (1.12 g, 2.65 inmol) was 

suspended in anhydrous dichloromethane (5 mL) and to 
this solution was added the compoimd prepared in Example 
243 (950 mg, 2.21 mmol) in anhydrous dichloromethane 
(100 mL) . The reaction was held at room temperature for 

10 two hours, and was then quenched with 0.5 N NaOH (200 
mL) . Diethyl ether was added and the organic phase was 
dried over ainhydrous magnesium sulfate and reduced in 
vacuo. The residue was purified by chromatography 
(gradient elutions with 10-20% ethyl acetate/hexanes) to 

15 give the final product as a white solid (768 mg, 81%)/ 
mp 50,0-52.0°C. NMR (400 MH2,DMS0-d6, 120''C) 6 7.88 

(s, 2H), 4.66 (m, IH) , 2.85 (q, IH, J=7 . 5 Hz), 2.84 (q, 
IH, J=7.4Hz), 2.05 (m, IH) , 1.90 (m, IH) , 1.57 (d, 3H, 
J=6.8 Hz), 1.28 (m, 4H, includes 1.26 (t, 3H, J=7.5 Hz), 
20 1.09 (m, IH), 0.83 (t, 3H, J=7.3 Hz). HRMS Calcd. for 
M+H (C15H22CI3N4O) : 427.0859. Found: 427.0853. Anal. 
Calcd. for CigHaiClaN^O: C, 53.35; H, 4.96; N, 13.10, 
Found: C, 53.55; H, 4.91; N, 13.11. 

25 The Examples in Table 2 may be prepared as 

exemplified above for the preparation of Examples 38, 
40, 105-108, 113-118, 152-159, 161, 163-167, 238, 243, 
and 251. 

30 
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Ex. 




111 d2 


R 


mp \^ 


37 


Et 


CH2Ph 


Me 


129-131 


38 


Et 


CH2CH(Et)2 


Me 


135-136 


39 


Et 


CH2CH2CH(Me)2 


Me 


109-110 


40 


Et 


CH2CPr 


Me 


144-146 


41 


Et 


n- butyl 


Me 


115-117 


42 


Et 


n- propyl 


Me 


110-113 


43 


Et 


CH(Et)2 


Me 


110-111 


44 


Et 


CH2CH2CH2CN 


Me 


Oil, MS 


45 


Et 


CH2CH2CN 


Me 


192-194 


46 


Et 


4 -me thoxybenzyl 


Me 


134-136 


47 


Et 


3 -metho^Q^benzy 1 


Me 


Oil, MS 


48 


Et 


2 -me thylbenzy 1 


Me 


135-137 


49 


Et 


3 -methy Ibenzy 1 


Me 


155-156 


50 


Et 


4 -met hy Ibenzy 1 


Me 


133-134 


51 


Et 


2 , 4-dimethylben2yl 


Me 


Oil, MS 


52 


Et 


2 , S-dimethylbenzyl 


Me 


130-133 


53 


Et 


3 , 4-dimethylbenzyl 


Me 


125-127 


54 


Et 


3 , 5-dimethylbenzyl 


Me 


157-157 


55 


Et 


4 -tertbuty Ibenzy 1 


Me 


104-105 


56 


Et 


2 -pheny Ibenzyl 


Me 


126-127 


57 


Et 


4 -pheny Ibenzy 1 


M^ 


140-141 


58 


Et 


2 -bromobenzyl 


Me 


151-153 


59 


Et 


3 -bromobenzyl 


Me 


147-148 


60 


Et 


4 -bromobenzyl 


Me 


192-194 


61 


Et 


2 -chlorobenzyl 


Me 


158-159 


62 


Et 


3 -chlorobenzyl 


Me 


140-141 


63 


Et 


4 -chlorobenzyl 


Me 


193-195 


64 


Et 


2 , 4-dichlorobenzyl 


Me 


194-195 


65 


Et 


2 , 6-dichlorobenzyl 


Me 


130-132 


66 


Et 


3 , 4-dichlorobenzyl 


Me 


187-188 


67 


Et 


2 -chloro- 6 - f luorobenzyl 


Me 


146-147 


68 


Et 


2-fluorobenzyl 


Me 


127-129 


69 


Et 


3 - f 1 uor obenzy 1 


Me 


136-137 


70 


Et 


4 - f 1 uor obenzy 1 


Me 


130-132 


71 


Et 


2, 4-dif luorobenzyl 


Me 


151-152 
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TABLE 2 (Continued) 



Ex. 




R2 


R3 


np °C 


72 


Et 


2 , 5-dif luorobenzyl 


Me 


162-163 


73 


Et 


3 , 4 -dif luorobenzyl 


Me 


t il ICC 

154-155 


74 


Et 


3 , 5-dif luorobenzyl 


Me 


139-140 


75 


Et 


2-trifluoroinethylbenzyl 


Me 


177-178 


76 


Et 


3 -t ri f luoromethylbenzyl 


Me 


176-178 


77 


Et 


4- trif luoromethylbenzyl 


Me 


167-168 


78 


Et 


2 , 4 -bis (trxfluoromethyl) benzyl 


Me 


150-151 


79 


Et 


3 , 5 -bis ( trif luoromethyl ) benzyl 


Me 


144-145 


80 


Et 


3 / 5-dimeth05cybenzyl 


Me 


139-140 


81 


Et 


4-methoxy- 3 -met hylbenzyl 


Me 


149-150 


82 


Et 


4-benzyloxybenzyl 


Me 


115-117 


83 


Et 


2 - cyanobenzy 1 


Me 


220-221 


84 


Et 


3 - cyauiobenzy 1 


Me 


149-152 


85 


Et 


4 - cy anobenzy 1 


Me 


205-206 


86 


Et 


3 - 1 r i f luoromethoxybenzyl 


Me 


93-96 


87 


Et 


4 - 1 r i f luor omet ho3Q^benzy 1 


Me 


79-81 


88 


Et 


2 -ni trobenzyl 


Me 


>250 


89 


Et 


3 -nitrobenzyl 


Me 


>250 


90 


Et 


4-nitrobenzyl 


Me 


>250 


91 


Et 


2 -methyl-3 -nitrobenzyl 


Me 


>250 


92 


Et 


4-acetamidobenzyl 


Me 


Oil/ MS 


93 


Et 


CH2CH2CH (OiPr ) 4-methylphenyl 


Me 


Oil/ MS 


94 


Et 


CH2CH2CH (OMe) 4-chlorophenyl 


Me 


Oil/ MS 


95 


Et 


CH2CH2CH2CF3 


Me 


138-140 


96 


Et 


geranyl 


Me 


151-152 


97 


Et 


CH2CH=:CHPh 


Me 


Oil/ MS 


98 


Et 


CH2 ( cyclohexyl ) 


Me 


149-150 


99 


Et 


CH2CH(Me)2 


Me 


131-132 


100 


Et 


CH2CH2CH2CCH 


Me 


145-146 


101 


Et 


nPentyl 


vsb 


142-143 


102 


Et 


CH2CH2OCH2CH3 


VSb 


195-196 


103 


Et 


CH2 ( 2 - t e t rahy dr opy r an ) 


Me 


Oil, MS 


104 


Et 


CH2CH(CH3)CH2CH3 


Me 


118-120 


105 


Et 


CH(CH2CH2CH3)2 


Me 


113-114 


106 


Et 


CH (CH2CH3 ) CH2CH2CH:^H3 


Me 


121-122 


107 


Et 


CH(CH3)CH2CH3 


Me 


113-114 


108 


Et 


CH(CH3)CH2CH2CH3 


Me 


93-95 


109 


Et 


CH (CH3 ) CH2CH2CH2CH3 


Me 


Oil, MS 


110 


Et 


CH(CH3)CH2CH(CH3)2 


hfe 


119-120 


111 


Et 


CH (CH2CH3 ) CH2CH2CH3 


Me 


Oil, MS 


112 


Et 


4 -methyl cy c lohexy 1 




Oil, MS 
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Ex. 






R2 


R3 


mp °C 


113 


Et 




4-inethanesulfonylbenzyl 


Me 


194-196 


114 


Et 




COPh 


Me 


169-170 


115 


Et 




SOzPh 


Me 


189-190 


116 


Et 




CH( phenyl) 2 


Me 


170-172 


117 


Et 




CH(CH3) phenyl 


Me 


166-168 


118 


Et 




eye 1 open tyl 


Me 


125-128 


119 


Et 




cyclohejQ'l 


Me 




120 


Et 




CH2 (2-tetrahydrof uran) 


Me 




121 


Et 




CH2CH2COPh 


Me 




122 


Et 




CH2CH2CO ( 4 - f luorophenyl ) 


Me 




123 


Et 




CH2CH2COCH2CH3 


Me 




124 


Et 




CH2CH2CH2COCH3 


Me 




125 


Et 




CH2CH2NHCOPh 


Me 




126 


Et 




2,4, 6-trimethylbenzyl 


Me 




127 


Et 




2-picolyl 


Me 




128 


Et 




3-picolyl 


Me 




129 


Et 




4-picolyl 


Me 




130 


Et 




2 -met hylquinoline 


Me 




131 


Et 




n-butyl 


H 


80-82 


132 


Et 




benzyl 


H 


86-89 


133 


Et 




3 , 4-dif luorobenzyl 


H 


145-147 


134 


Et 




CH2CH(CH2CH3)2 


H 


Oil, MS 


135 


Et 




CH2CH2CH (CH3 ) 2 


H 


Oil, MS 


136 


Et 




CH2 - 2 - 1 et rahydr opy r any 1 


H 


Oil, MS 


137 


Et 




CH (CH2CH3 ) CH2CH2CH3 


H 


Oil, MS 


138 


Et 




CH(CH3)CH2CH(CH3)2 


H 


90-92 


139 


Et 




CH (CH3 ) CH2CH2CH3 


H 


Oil, MS 


140 


n- 


Pr 


n-butyl 


H 


Oil, MS 


141 


n- 


Pr 


CH (CH2CH3 ) CH2CH2CH3 


H 


Oil, MS 


142 


n- 


Pr 


CH (CH3 ) CH2CH (CH3 ) 2 


H 


Oil, MS 


143 


n- 


Pr 


CH(CH3)CH2CH2CH3 


H 


Oil, MS 


144 


n- 


Pr 


n-butyl 


Me 


94-95 


145 


n- 


Pr 


CH (CH2CH3 ) CH2CH2CH3 


Me 


91-93 


146 


n- 


Pr 


CH(CH3)CH2CH(CH3)2 


vse 


113-115 


147 


n- 


Pr 


CH(CH3)CH2CH2CH3 


Me 


98-100 


148 


c- 


Pr 


n-butyl 


lie 


91-93 


149 


c- 


Pr 


CH (CH2CH3 ) CH2CH2CH3 


ISe 


120-122 


150 


c- 


Pr 


CH(CH3)CH2CH(CH3)2 


Me 


152-155 


151 


c- 


Pr 


CH(CH3)CH2CH2CH3 


Me 


102-105 


152 


Et 




n-butyl 


Et 


101-104 


153 


Et 


3 , 4 -dl£ luorobenzyl 


Et 


Oil, MS 
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TABLE 2 (Continued) 



Ex. 




R2 


R3 


mp °C 


154 


Et 


CH (CH2CH3 ) CH2CH2CH3 


Et 


96-98 


155 


Et 


CH (CH3 ) CH2CH2CH3 


Et 


88-90 


156 


Et 


n-butyl 


CH2OCH3 


56-58 


157 


Et 


3 , 4-clif luorobenzyl 


CH2OCH3 


Oi 1 , MS 


158 


Et 


CH (CH2CH3 ) CH2CH2CH3 


CH2OCH3 


117-119 


159 


Et 


CH (CH3 ) CH2CH2CH3 


CH2OCH3 


100-102 


160 


Et 


n-butyl 


CH2OH 


153-155 


161 


Et 


CH (CH3 ) CH2CH2CH3 


CH2OH 


144-146 


162 


Et 


CH (CH3 ) CH2CH2CH3 


CH2F 


Oil, MS 


163 


Et 


CH(CH3)CH2CH2CH3 


CH2Br 


Oil, MS 


164 


i-Pr 


benzyl 


Me 


103-105 


165 


i-Pr 


n-butyl 


Me 


85-86 


166 


i-Pr 


CH2CH(CH2CH3)2 


Me 


88-91 


167 


i-Pr 


CH2CH2CH(CH3)2 


Me 


87-89 


168 


i-Pr 


n-butyl 


H 




169 


i-Pr 


benzyl 


H 




170 


i-Pr 


CH2CH(CH2CH3)2 


H 




171 


i-Pr 


CH2CH2CH (CH3 ) 2 


H 




172 


n-Bu 


n-butyl 


Me 




173 


n-Bu 


benzyl 


^ 




174 


n-Bu 


CH2CH (CH2CH3 ) 2 


Me 




175 


n-Bu 


CH2CH2CH(CH3) 2 


Me 




176 


Ph 


n-butyl 


Me 




177 


Ph 


CH (CH2CH3 ) CH2CH2CH3 


Me 




178 


Ph 


CH (CH3 ) CH2CH (CH3 ) 2 


Me 




179 


Ph 


CH (CH3 ) CH2CH2CH3 


Me 




180 


Ph 


CH (CH3 ) CH2CH (CH3 ) 2 


Me 




181 


Ph 


CH (CH3 ) CH2CH2CH3 


Me 




182 


CF3 


n-butyl 


Me 




183 


CF3 


CH (CH2CH3 ) CH2CH2CH3 


Me 




184 


CF3 


CH(CH3)CH2CH(CH3)2 


Me 




185 


CF3 


CH(CH3)CH2CH2CH3 


Me 




186 


CF3 


CH(CH3)CH2CH(CH3)2 


Et 




187 


CF3 


CH(CH3)CH2CH2CH3 


Et 




188 


Et 


n-butyl 


CF3 




189 


Et 


CH (CH2CH3 ) CH2CH2CH3 


CF3 




190 


Et 


CH(CH3)CH2CH(CH3)2 


CF3 




191 


Et 


CH (CH3 ) CH2CH2CH3 


CF3 




192 


Et 


n-butyl 


CHF2 




193 


Et 


benzyl 


CHF2 




194 


Et 


CH(CH3)CH2CH2CH3 


CHF2 
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TABLE 2 (Contlziued) 



Ex. 




R2 


R3 


195 


Et 


CH(CH3)CH2CH2CH3 


CH2CF3 


196 


Et 


CH2CH2SCH2CH3 


VSe 


197 


Et 


CH2CH20Ph 


Me 


198 


Et 


CH2CH{CH3)CN 


Me 


199 


Et 


{CH2)4CN 


Me 


200 


Et 


2 -methojQrbenzy 1 


Me 


201 


Et 


2 -methoxy- 5 -ni trobenzyl 


Me 


202 


Et 


2 -hydroxy- 5-nitrobeii2yl 


Me 


203 


Et 


CH2CH2Ph 


Me 


204 


Et 


(CH2)3Ph 


Me 


205 


Et 


CH2CH2N(i-Pr)2 


Me 


206 


Et 


CH2CH2-inorpholino 


Me 


207 


Et 


5 -me t 1 - 2 -nit robenzy 1 


Me 


208 


Et 


2-pentanone 


Me 


209 


Et 


2,4, 6-trif luorobenzyl 


Me 


210 


Et 


CH(COphenyl)CH3 


Me 


211 


Et 


CH (COphenyl ) CH (CH3 ) 2 


Me 


212 


Et 


CH (COphenyl ) phenyl 


Me 


213 


Et 


CH (COphenyl ) benzyl 


Me 


214 


Et 


CH(C02CH3) phenyl 


Me 


215 


Et 


CH(C02CH3)CH2CH2CH3 


Me 


216 


Et 


CH(C0CH3)CH3 


Me 


217 


Et 


CH2CH (OH) CH20phenyl 


Me 


218 


Et 


CH2CH (OH) phenyl 




219 


Et 


CH2CH (OH) benzyl 


Me 


220 


Et 


CH2CH (OH) CH2CH2CH3 


Me 


221 


Et 


CH2COCH2CH2CH3 




222 


Et 


CH2C0benzyl 


Me 


223 


Et 


CH2CH(0Me) benzyl 


Me 


224 


Et 


CO ( 4-chlorophenyl ) 


Me 


225 


Et 


CO ( 2 -met hoj^henyl ) 


Me 


226 


Et 


COCH (CH2CH3 ) phenyl 


Me 


227 


Et 


CO2CH2CH3 


Me 


228 


Et 


COaPhenyl 


Me 


229 


Et 


CON (CH3) phenyl 


Me 


230 


Et 


COmorpholino 


Me 


231 


Et 


SO2 ( 2 - 1 hiophene ) 


Me 


232 


Et 


SOabenzyl 


Me 


233 


Et 


SO2CH2CH2CH3 


Me 


234 


Et 


CON (CH3) phenyl 


H 


235 


Et 


COmorphol ino 


CF3 
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TABIiB 2 (Continued) 







R2 




236 
^ ^ \j 


Et 


SO2 (2-thiophene) 


CF3 




Et 


n- butyl 


CHO 




Et 


CH (CH-i ) CH5CH9CH-1 


CHO 


239 


Et 


benzyl 


CHO 




Et 


CH2CPr 


CH(CH3)0H 






n— butvl 


CH (CHi ) OH 






"KoTizvl 


CH(CH3)OH 






CH fCH-j ) CHoCHoCHi 


CH(CH3)0H 






benzvl 


CH{Ph) OH 






CH ( CH-i ) CHoCH-jCHi 


CH(Ph)OH 








CO2H 


24.7 


Et 

Clio 


CH (CH-i ) CH0CH5CH1 


CO2H 






CH (CHi ) CHoCHoCH-i 


C02Et 


2AQ 




n."" butyl 


C02Et 


250 


Et 


benzyl 


COMe 


251 


Et 


CH{CH3)CH2CH2CH3 


COMe 


252 


Et 


n- butyl 


COMe 


253 


Et 


3 , 4-dif luorobenzyl 


COMe 


254 


Et 


4- f luorobenzyl 


COMe 


255 


Et 


cyclopentyl 


COMe 


256 


Et 


CH(CH3)CH2CH2CH3 


CH2NH2 


257 


Et 


benzyl 


CH2NH2 


258 


Et 


CH2cPr 


CH2NHMe 


259 


Et 


n-butyl 


CH2NHMe 


260 


Et 


benzyl 


CH2lSIMe2 


261 


Et 


CH(CH3)CH2CH2CH3 


CH2NMe2 



mp ^C 



Oil, MS 



182-184 



50-52 



10 



Preparation of 4-Benzyl-5-etliyl-3-metliyl-l- 
(2/4, 6-trimethyl) phenyl- imidazo lA, 5-c]pyrazole 

step A: The product from Example 11, Part A (10 
46.44 inmol) was suspended in propionic anhydride (30 ml) 
and allowed to stir at room temperature for 2 hours. 
The reaction was poured onto an ice slurry (500 ml) and 
stirred overnight. The resultant precipitate was 
filtered and dried to constant weight to afford 11.92 g 
(95%) of desired amido pyrazole, mp 171 . 5-173<>C. ^H 
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NMR (300 MHz. CDCI3) 5 6.98 (s, 2H) . 6,74 (bs, IH) . 6.54 

(S. IH), 2.34 (s, 3H), 2.31 (S, 3H) , 2.24 (q, 2H, J=7.3 
Hz). 1.96 (s, 3H), 1.13 (t, 3H. J=7.3 Hz). 

Stien B: The product from Step A (11.5 g, 42.37 
5 iranol) was reduced with lithium aluminum hydride (84.75 
ml, 84.74 mmol, 1.0 M/THF) as described for the 
preparation of Example 11, Step C. The product was 
obtained as a clear viscous oil, 10.81 g (99%). ^H NMR 
(300 MHz, CDCI3) 6 6.93 (s, 2H) , 5.31 (s, IH) , 3.02 (m, 

10. 3H), 2.31 (S, 3H), 2.24 (s, 3H) , 1.99 (s, 6H) , 1.53 (m, 
2H), 0.88 (t, 3H, J=7.3 Hz). 

grpn Ct The product from Step B (10.81 g, 41.99 
mmol) was treated with isoamyl nitrite (5.62 ml, 41.99 
mmol) as described for the preparation of Example 11, 
15 Step D to afford a purple crystalline solid, 9.59 g 

(80%). 1h NMR (300 MHz, CDCI3) 5 10.07 (bs, IH) , 6.94 

(s, 2H), 2.70 (s, 3H), 2.62 (q, 2H, J=6.8 Hz), 2.36 (s, 
3H), 2.09 (s, 6H), 1.36 (m, 2H) , 0.77 (t, 3H, J=7.3 Hz). 
Stien D; The product from Step C (9.59 g) was 

20 refluxed in pyridine (60 ml) for 16 hours, as described 
for the preparation of Example 11, Step E. 
Chromatography on silica gel (700 g) eluting with 
hexanes/ethyl acetate (1/1) yielded recovery of 2.38 g 
of starting material, while elution with ethyl acetate 

25 alone afforded the desired product, 3.41 g (50% based on 
recovered starting material). ^H NMR (300 MHz, CDCI3) 5 

9.67 (bs, IH), 6.86 (s, 2H) , 2.71 (q, 2H, J=7.8 Hz), 
2.38 (s, 3H), 2.27 (s, 3H) , 1.99 (s, 6H) , 1.28 (t, 3H, 
J=7.8 Hz) . 

30 sr.pn E: The product from Step D (0.25 g, 0.93 

mmol) was treated with sodium hydride (93 mg, 2.32 mmol) 
and benzyl bromide (443 Jil, 3.7 mmol) in anhydrous 
dimethyl formamide (15 ml) as described for the 
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preparation of Example 11, Step F, Title compound: 
200.0 mg (60%), mp 96.5-98^, NMR (300 MHz, CDCI3) 5 

7.35 (m, 3H), 7.14 (d, 2H, J=6,6 Hz), 6.90 (s, 2H) , 5.26 
(S, 2H), 2-77 (q, 2H, J=7.7 Hz), 2.29 (s, 3H) , 2.16 (s, 
5 3H), 2.02 (s, 6H), 1.29 (t, 3H, J=7.7 Hz). 

Example 325 

Preparation of 4- (n-Butyl) -5-etliyl-3-metliyl-l- (2- 
cliloro-4-bromo)phenyll]iiidazo [4, 5-c] pyrazole 

10 Sten A: P-Aminocrotononitrile (8.62 g, 0.10 mol) 

was dissolved in l.ON HCl (275 ml) and treated with 2- 
chloro-4-bromophenylhydra2ine (0.1 mol). The reaction 
was refluxed 4h, cooled, and decanted into a 2 liter 
beaker. The solution was diluted with water (250 ml) 
15 and neutralized with 10% NaOH (125 ml). The resultant 
precipitate was filtered and dried to constant weight to 
afford 22.71 g (79%) of the desired aminopyrazole as a 
white crystalline solid, mp 125 . 0-126 . 0®C. ^H NMR (300 
MHz, CDCI3) 5 7.69 (d, IH, J=2.0 Hz), 7.51 (dd, IH, 

20 J=2.0, 7.0 Hz), 7.34 (d, IH, J=:7 . 0 Hz), 5.46 (s, IH) , 
3.58 (bs, 2H), 2.23 (s, 3H) . 

Step B ; The compoiHid prepared in Step A (4.0g, 
14.0 mmol) was suspended in propionic einhydride (9.0 mL, 

25 69.8 mmol) at room temperature cuid was allowed to stir 
for 16 hours. Ice was then added and the reaction 
stirred for 5 hours. Diethyl ether was added and the 
phases were separated- The organic phase was washed 
with saturated sodium chloride, dried over anhydrous 

30 magnesium sulfate and reduced in vacuo to leave a thick 
oil. This residue was pxirified by column chromatography 
(50% ethyl acetate/hexanes) to give the final product as 

a solid (4.2 g, 88%), mp 107-110**C. 'H NMR (300 
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MHz^CDClj) 8 7.71 (d, IH, J=2.2 Hz), 7.54 (dd, IH, J=8.4 
Hz, J=2-2 Hz), 7.35 (d, IH, J=8-4 Hz), 6,91 (bs, IH) , 
6-44 (s, IH), 2,31 (s, 3H), 2.28 (m, 2H) , 1.14 (m, 3H) . 
"C NMR (75 MHz,CDCl3) 8 150.61, 137.18, 134.68, 133.02, 
5 132.62, 131.39, 123.73, 99.01, 29.82, 14.04, 9.30. 
Anal. Calcd. for CiaH^jBrClNjO: C, 45.57; H, 3.82; N, 
12.26. Found: C, 45.76; H, 3.83; N, 12.26. 

g;r.ep C : The compound prepared in Step B (4.1 g, 
10 12-0 itiinol) was suspended in tetrahydrof uran (30 mL) . To 
this suspension was added borane/THF complex (36.0 mL, 
36.0 ramol), and the reaction refluxed for 3 hours. The 
reaction was cooled to room temperature and excess 
borane was quenched with 10% NaOH (10 mL) until off- 
15 gassing ceased and the reaction was diluted with water 
and diethyl ether. The layers were separated and the 
organic phase was washed with saturated sodium chloride, 
dried over anhydrous anhydrous magnesium sulfate, and 
reduced in vacuo. This residue was purified by column 
20 chromatograpty (25% ethyl acetate /hexanes) to provide 
the final product as a white solid (3.46 g, 88%), up 
140-141. 5**C. ^H NMR (300 MHz,CDCl3) 8 7.75 (d, IH, J=2.2 

Hz), 7.59 (dd, IH, J=8.5 Hz, J=2.2 Hz), 7.31 (d, IH, 
J=8.4 Hz), 5.39 (s, IH), 3.43 (t, IH, J=5.9 Hz), 3.07 
25 (m, 2H). 2.38 (s, 3H) , 1.57 (m, 2H) , 0.90 (t, 3H, J=7.5 
Hz). "C NMR (75 MHz,CDCl3) 8 149.79, 149.42, 135.79, 
133.45, 133.33, 131.34, 130.94, 125.56, 87.10, 46.66, 
22.51, 14.01, 11.15. 

30 fitep Dr The compound prepared in Step C (2.76 g, 

8.40 mmol) was suspended in ethanol (20 mL) , and 15 
drops of 10% HCl were added. Upon addition of the HCl 
significant off-gassing occurred, and at the completion 
of the off -gassing the reaction mixture was homogeneous. 

35 Isoamyl nitrite (1.35 mL, 10.1 mmol) was then added, and 
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the solution darkened upon addition. The solution was 
stirred at room temperature for 16 hours, and then 
reduced to dryness in vacuo. The residue was purified by 
col\jmn chromatography (gradient elution of 25-50% ethyl 
5 acetate/hexanes) to give the final product as purple 
crystals (2.16 g, 72%), mp 118 . 5-119 . 5^C. 'H NMR (300 

MHz^CDClj) 6 10.30 (bs, IH) , 7.72 (d, IH, J=2.2 Hz), 7.57 
(dd, IH, J=8.5 Hz, J=2,2 Hz). 7.40 (d, IH, J=8 . 5 Hz), 
2.72 (m, 2H), 2.70 (s, 3H) , 1.45 (m. 2H) , 0.82 (t, 3H, 
10 J=7.3 Hz). '^C NMR (75 MHz.CDCl^) 6 152.98, 149-91, 

149.01, 135.40, 134.37, 132.92, 131.23, 131.01, 124.69, 
43.90, 22.76, 11.45, 10.95. Anal Calcd. for 
C^aH.^BrClN.O: C, 43.66; H, 3.95; N, 15.67. Found: C, 
43.85; H, 3.96; N, 15.69. 

15 

fif g^p E; The coitpound prepared in Step D (2,06 g, 
5.76 mmol) was dissolved in anhydrous pyridine (30 mL) 
and the solution heated to reflux for 16 hours. The 
solvent was removed in vacuo and the residue was 

20 purified by column chromatography (50% ethyl 

acetate/hexanes) to recover the product as a brown solid 
(0.83 g, 42%). This product was used in further 
reactions directly, however a sample was further 
purified for analytical purposes by washing briefly with 

25 50% diethyl ether/hexanes to remove a brown oily 
residue, leaving the final product as an off-white 
solid, 175.5-178.5^0. 'H NMR (300 MHz,CDCl3) S8-69 

(bs, IH), 7.67 (d, IH, J=1.8 Hz), 7.45 (m, 2H) , 2.87 (q, 
2H, J=7.5 Hz), 2.45 (s, 3H) , 1.38 (t, 3H, J=7.7 Hz). "C 
30 NMR (75 MHz,CDCl3) 157.73, 152.93, 136.01, 133.16, 

130.80, 130.59, 128.94, 121.14, 120.31, 23.29, 12.91, 
12.55. 

<=;tpp F: The compound prepared in Step E (500 mg, 
35 1.47 mmol) was dissolved in cuihydrous dimethyl formamide 
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(15 mL) and sodium bis (trimethylsilyl) amide (0.6 M in 
toluene, 6.1 mL, 3.68 mmol) was added. The solution was 
heated to 60®C for one hour, then 1-bromobutane (0.63 mL, 

5.88 mmol) was added. The reaction was held at 60°C for 

5 4 hours, cooled to room temperature, and diluted with 
water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
anhydrous magnesium sulfate, and reduced to dryness in 
vacuo. The residue was purified by column 

10 chromatography (33% ethyl acetatQ/hexanes) to give the 
final product as an oil (303 mg, 52%). NMR (300 
MHz,CDCl3) 5 7.67 (d, IH, J=1.8 Hz), 7.44 (m, 2H) , 4.01 
(t, 2H, J=7.4 Hz), 2.79 (q, 2H, J=7 . 6 Hz), 2.51 (s, 3H) , 
1.83 (m, 2H), 1.43 (m, 2H) , 1.35 (t, 3H, J=7.5 Hz), 1.00 

15 (t, 3H, J=7.3 Hz). ''C NMR (75 MHz,CDCl3) 6 157.15, 

136.17, 133.25, 130.64, 130.53, 128.88, 120.82, 44.89, 
33.54, 21.24, 19.99, 13.74, 12,99, 12.80. 

Fixf^rmlfi 326 

20 Preparation of 4- (3 , 4-Dlf luorobenzyl) -S-etliyl-a- 
metliyl-l- (2-cliloro-4-bromo) plienylliaidazo[4, 5- 

clpyrazole 

The product from Step E, Example 325 (50 mg, 0.15 
mmol) was dissolved in anhydrous dimethyl formamide (1 
25 mL) and sodixom bis (trimethylsilyl) amide (0.6 M in 

toluene, 0.61 mL, 0.37 mmol) was added. The solution 
was heated to 60®C for one hour, then a-bromo-3,4- 
difluorotoluene (0.075 mL, 0.59 mmol) was added. The 
reaction was held at 60®C for 4 hours, cooled to room 

30 temperature, and diluted with water and diethyl ether. 
The layers were separated and the organic phase was 
washed with water, dried over cmhydroxis magnesium 
sulfate, and reduced to dryness in vacuo. The residue 
was purified by column chromatography (33% ethyl 
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acetate/hexanes) to give the final product as a solid 
(30 mg, 13%), mp 114-116*'C, 'H NMR (300 MHz^CDClj) S 7.68 

(d, IH, J=1.5 Hz), 7.46 (m, 2H) , 7.21 (m, IH) , 6.95 (m, 
2H), 5,21 (s, 2H), 2.79 (q, 2H, J=7 . 5 Hz), 2.19 (s, 3H) , 
5 1.32 (t, 3H, J=7.5 Hz). "C NMR (75 MHz,CDCl3) 8 157.62, 
135-96, 133.29, 130-75, 130.61, 128.96, 122.23, 121.13, 
118.20, 117.97, 115.54, 115.30, 47.44, 21.38, 12.65, 
12.54. 

10 Examulft 327 

Preparation of 4- [1- (1-Ethyl) butanel -5-ethyl-3- 
methyl-1* (2-clxloro-4-bromo) phenylimidazo [4,5- 

The product from Step E, Exanple 325 (110 mg, 0.32 
15 iranol) was dissolved in anhydrous dimethyl formamide (4 
mL) and sodium bis (trimethylsilyl) amide (0.6 M in 
toluene, 1.3 mL, 0.8 ramol) was added. The solution wcis 
heated to 60°C for one hour, then 3-bromohexane (211 mg, 

1.28 mmol) was added. The reaction was held at 100°C for 

20 64 hours, then cooled to room temperature cind diluted 

with water and diethyl ether. The layers were separated 
and the organic phase was washed with water, dried over 
cuihydrous magnesixjm sulfate, and reduced to dryness in 
vacuo. The residue was purified by column 

25 chromatography (33% ethyl acetate/hexanes) to give the 
final product as an oil (19 mg, 14%) . NMR (300 
MHz,CDCl3) a 7.67 (t, IH, J=l.l Hz), 7.46 (d, 2H, J=l.l 
Hz), 4.01 (m, IH) , 2.82 (q, 2H, J=7.5 Hz), 2.53 (s, 3H) , 
1.86 (m, 4H), 1.35 (t, 3H, J=7 . 5 Hz), 1.26 (m, 2H) , 0.92 

30 (t, 3H, 7.2 Hz), 0.85 (t, 3H, J=:7.3 Hz). "C NMR (75 
MHz,CDCl3) 5 157.85, 152.75, 136.08, 133.29, 130.72, 
130.66, 130.52, 128.92, 120.84, 119.95, 58.19, 38.40, 
29.47, 22.32, 21.94, 19.83, 15.43, 13.87, 12.91, 11.14. 
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Examnle 328 

Preparation of 5-Ethyl-4- [1- ( 1 -met by 1 ) butane] -3- 
methyl-l- (2-chloro-4-bromo) phenylliaidazo[4, 5- 

c] pyrazole 

5 The product from Step E, Example 325 (110 mg, 0.32 

mmol) was dissolved in anhydrous dimethyl formamide (4 
mL) and sodium bis (trimethylsilyl ) amide (0.6 M in 
toluene, 1.3 mL, 0.8 mmol) was added. The solution was 
heated to 60®C for one hour, then 2-bromopentane (0.16 

10 mL, 1.28 mmol) was added. The reaction was held at 100^*0 

for 64 hours, then cooled to room temperature and 
diluted with water and diett^^l ether. The layers were 
separated and the orgsuiic phase was washed with water, 
dried over anhydrous magnesium sulfate, and reduced to 

15 dryness in vacuo. The residue was purified by column 
chromatography (33% ethyl acetate /hexanes) to give the 
final product as an oil (27 mg, 20%) . NMR (300 
MHz^CDClj) 5 7.67 (d, IH, J=1.4Hz), 7.45 (m, 2H) , 4.31 
(m, IH), 2.83 (q, 2H, J=7.7 Hz), 2.56 (s, 3H) , 1.84 (m, 

20 2H), 1.54 (d, i3H, J=6.6 Hz), 1.33 (t, 3H, J=7.5 Hz), 
1.25 (m, 2H), 0.93 (t, 3H, J=7.3 Hz). "C NMR (75 
MHz,CDCl3) 5 156.94, 152.63, 136.07, 133.26, 130.65, 
130.60, 130.53, 128.92, 120.85, 120.07, 51.77, 39.77, 
22.30, 22.00, 19.87, 15.50, 13.78, 12.98. 

25 

Example 329 

Preparation of 4- (n-Butyl) -5-ethyl-3 -methyl- 1- (2- 
cliloro-4-matliyl) phenyllmidazo [4, 5-c] pyrazole 

step A: p-Aminocrotonitrile (4.53 g, 0.06 mol) was 

30 dissolved in l.ON HCl (90 ml) and treated with 2-chloro- 
4-methylhydrazine (8.66 g, 0.06 mol). The reaction was 
allowed to reflux for 6h, cooled, and deccinted into a 2 
liter beaker. The solution was diluted with water (250 
ml) and neutralized with 10% NaOH. The resulting 
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solution was extracted with EtjO (4 x 30 ml) and the 
combined organic extracts were dried over MgSO^ filtered 
and concentrated in-vacuo to afford 2.29 g (17,2%) of 
the desired aminopyrazole as a red oil. NMR (300 Mhz, 
5 CDCI3) 67.34 (m, 2H), 7.19 (m, IH) , 5.46 (s, IH) , 3.56 
(bs, 2H), 2.39 (s, 3H), 2.24 (s, 3H) . 

Step B ; The compound prepared in Step A (0.97 g, 
4.37 iranol) was suspended in propionic anhydride (2.8 mL, 

10 21.9 mmol) at room temperature and allowed to stir for 
16 hours. Ice was added and the reaction stirred for 24 
hours. Diethyl ether was added and the phases separated. 
The organic phase was washed with saturated sodium 
chloride and dried over anhydrous magnesium sulfate and 

15 reduced In vacuo to leave a thick oil. This residue was 
purified by colimn chromatography (50% ethyl 
acetate/hexanes) to give the final product as a solid 
(1.0 g, 85%), mp 115-116,5^0. NMR (300 MHz^CDClj) 

7.33 (m, 2H), 7.21 (d, IH, J=8.0 Hz), 6.91 (bs, IH) , 
20 6.48 (s, IH), 2.42 (s, 3H) , 2.32 (s, 3H) , 2.27 (q, 2H, 
J=7.5), 1.14 (t, 3H, J=7.5 Hz). '^C NMR (75 MHz^CDClj) 5 

149.99, 141.42, 137.22, 132.64, 131.25, 130.72, 129.95, 
128.83, 97,88, 29.87, 21.03, 14.05, 9-30, Anal. Calcd. 
for C14H16CIN3O: C, 60.54; H, 5.82; N, 15.13. Found: C, 
25 60.60; H, 5.79; N, 15.10. 

Sten C : The compound prepared in Step B (0.94 g, 

3.4 mmol) was suspended in anhydrous tetrahydrof uran (20 
mL) . To this suspension was added borane/THF complex 

30 (10.2 mL, 10.2 mmol), emd the reaction was refluxed for 

1.5 hours. The reaction was cooled to room teit?)erature 
and excess borane was quenched with 10% NaOH (10 mL) 
until off -gassing ceased and the reaction was diluted 
with water and diethyl ether. The layers were separated 
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and the organic phase was washed with saturated sodivun 
chloride, dried over anhydrous niagnesi\im sulfate, and 
reduced in vacuo. This residue was purified by column 
chromatography (25% ethyl acetate/hexanes) to provide 
5 the final product as a white solid (0-76 g, 85%), mp 
100. 5-101. 5°C, NMR (300 MHz,CDCl3) 8 7.39 (d, IH, 

J=0.8 Hz), 7.31 (d, IH, J=8.4 Hz), 7,24 (dd, IH, J=8.1 
Hz, J=l.l Hz), 5.38 (s, IH), 3.43 (t, IH, J=5.6 Hz), 
3.07 (m, 2H), 2.43 (s, 3H) , 2.38 (s, 3H) , 1.55 (m, 2H) , 
10 0.89 (t, 3H, J=7.4 Hz). NMR (75 MH2,CDCl3) 8 149.46, 

149.13, 142.88, 134.16, 131.77, 131.06, 129.00, 128.69, 
86.85, 46.63, 22.54, 21.25, 14.04, 11.14. 

Step D : The corapoxond prepared in Step C (0.69 g, 
15 2.62 mmol) was suspended in ethanol (10 mL) , and 15 

drops of 10% HCl were added. Upon addition of the HCl 
significant off-gassing occurred, and at the completion 
of the off -gassing the reaction mixture was homogeneous. 
Isoamyl nitrite (0.42 mL, 3.14 mmol) was then added, and 
20 the solution darkened upon addition. The solution was 
stirred at room temperature for 16 hours, eind then 
reduced to dryness in vacuo. The residue was purified by 
coliOTin chromatography (gradient elution of 25-50%. ethyl 
acetate/hexanes) to give the final product as purple 
25 crystals (0.37 g, 48%), rap 83-85^C. 'H NMR (300 

MHz,CDCl3) 8 10.28 (bs, IH) , 7.38 (d, IH, J=8.1 Hz), 7,34 
(d, IH, J=1.9 Hz), 7.20 (dd, IH, J=8. Hz, J=2.2 Hz), 
2.72 (m, 2H), 2.70 (s, 3H) , 1.42 (m, 2H) , 0.78 (t, 3H, 
J=7.5 Hz). "C NMR (75 MHz,CDCl3) 8 152.51, 142.33, 
30 139.08, 130.52, 129.62, 128.55, 43.63, 22.82, 21.13, 

11.45, 10.94. Anal. Calcd. for Ci^H^^ClN^O: C, 57.44; H, 
5.85; N, 19.14. Found: C, 57.51; H, 5.83; N, 19.03. 

5^r,pr) E! The compound prepared in Step D (0.34 g, 
35 1.15 mmol) was dissolved in ainhydrous pyridine (5 mL) 
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aind the solution heated to reflux for 16 hours. The 
solvent was removed in vacuo and the residue purified by 
column chromatography (75% ethyl acetate/hexanes) to 
afford the product as a brovm solid (0.2 g, 60%). This 
5 product was used in further reactions directly, however 
a sample was further purified for analytical purposes by 
washing briefly with diethyl ether to remove a brown 
oily residue, leaving the final product as an off-white 
solid, mp 178-180^C. NMR (300 MHz,CDCl3) 6 9 .46 (bs, 

10 IH), 7.39 (d, IH, J=8.1 Hz), 7.28 (d, IH, J=l.l Hz), 
7.09 (dd, IH, J=8.0, J=l.l), 2.80 (q, 2H, J=7.7 Hz), 
2.41 (s, 3H), 2.34 (s, 3H) , 1.32 (t, 3H, J=7 . 7 Hz). "C 
NMR (75 MHz^CDClj) 8 157.73, 153.03, 139.18, 134.15, 
130.78, 129.92, 129.74, 128.07, 127.89, 120.13, 23.23, 

15 20.85, 12.86, 12.58. Anal. Calcd. for Ci^HigClN^: C, 

61.20; H, 5.50; N, 20.39; CI, 12.90. Found: C, 61.18; 
H, 5.9; N, 20.34; CI, 12.78. 

fit-.g^n F: The compoiond prepared in Step E (50 mg, 
20 0.18 mmol) was dissolved in anhydrous dimethyl formamide 
(1.5 mL) and sodium bis (trimethylsilyl) amide (0.6 M in 
toluene, 0.75 mL, 0.45 mmol) was added. The solution 
was heated to 60^C for one hour, then 1-bromobutane 
(0,078 mL, 0.73 mmol) was added. The reaction was held 
25 at 60°C for 2 hours, cooled to room temperature, and 

diluted with water and diethyl ether. The layers were 
separated and the organic phase washed with water, dried 
over anhydrous magnesium sulfate, and reduced to dryness 
in vacuo. The residue was purified by column 
30 chromatography (33% ethyl acetate/hexanes) to give the 
final product as an oil (45 mg, 75%). ^H NMR (300 
MHz^CDCla) 5 7.41 (d, IH, J=8.1 Hz), 7.31 (d, IH, J=l.l 
Hz), 7.10 (dd, IH, J=8.1 Hz, J=l.l Hz) 4.01 (t, 2H, 
J=7.5 Hz), 2.79 (q, 2H, J=7.3 Hz), 2.51 (s, 3H) , 2.36 
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(s, 3H), 1.83 (m, 2H) , 1.43 (m, 2H) , 1.34 (t, 3H, J=7,7 
Hz), 0.99 (t, 3H, J=7.3 Hz). "C NMR (75 MHz^CDCl^) S 
156.98, 152.05, 138.85, 134.31, 130.87, 129.69, 129.64, 
128.05, 127,91, 121-98, 44.85, 33.55, 21.26, 20.85, 
5 19.99, 13.75, 13.01, 12.87. 

Preparation of 5-Etliyl-4- [1- ( l-metlxyl) butane] -3- 
metliyl-1- (2-cliloro-4-methyl) phenyllmldazo [4, 5- 
10 clpyrazole 

The product from Step E, Exaonple 329 (116 mg, 0.42 
inmol) was dissolved in anhydrous dimethyl formamide (3.5 
mL) and sodi\am bis (trimethylsilyl) amide (0.6 M in 
toluene, 1.75 mL, 1.05 mmol) was added. The solution 
15 was heated to 60°C for one hour, then 2-bromopentane 

(0.21 mL, 1.69 mmol) was added- The reaction was held 
at 100**C for 40 hours, then cooled to room temperature 

and diluted with water and diettyl ether. The layers 
were separated and the organic phase washed with water, 

20 dried over anhydrous magnesium sulfate, eind reduced to 
dryness in vacuo. The residue was purified by column 
chromatography (33% ethyl acetate /hexanes) to give the 
final product as an oil (23 mg, 16%). ^H NMR (300 
MHz,CDCl3) 5 7.41 (d, IH, J=8.1 Hz), 7,32 (s, IH) , 7.12 

25 (d, IH, J=8.1 Hz) 4.28 (m, IH) , 2.83 (q, 2H, J=7.5 Hz), 
2.57 (s, 3H), 2.36 (s, 3H) , 1.85 (m, 2H) , 1.54 (d, 3H, 
J=6.6 Hz). 1.33 (t, 3H, J=7.5 Hz), 1.29 (m, 2H) , 0.92 
(t, 3H, J=7.0 Hz). "C NMR (75 MHz,CDCl3) fi 156.77, 
152.76, 138.86, 134,23, 130.91, 129.74, 129.67, 128.05, 

30 127.95, 119.73, 51.69, 39.79, 22.31, 22.02, 20.85, 
19.87, 15.51, 13.80, 13.07. 
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Preparation of 4- (n-Butyl) -5-etliyl-3-iiiethyl-l- {2- 
cliloro-4-trlf luoromethyDphenylimidazo [4, 5- 

clpyrazole 

5 fitep A: p-Aminocrotonitrile (8.39 g, 0.10 mol) was 

dissolved in l.ON HCl (350 ml) and treated with 2- 
chloro-4-trifluoromethylhydrazine (21.52 g, 0.10 mol). 
The reaction was allowed to reflux for 2,5h, cooled, and 
decanted into a 2 liter beaker. The solution was 

10 diluted with water (250 ml) and neutralized with 10% 

NaOH. The resulting precipitate was filtered and dried 
to constant weight to afford 23.61 g (83%) of the 
desired aminopyrazole as a white crystalline solid, mp 
158.0-160,0°C. NMR (300 Mhz, CDCI3) 87.80 (s, IH) , 

15 7.64 (m, 2H), 5.50 (s, IH) , 3.62 (bs, 2H) , 2.25 (s, 3H) . 

.qten B: The compound prepared in Step A (4.0 g, 
14.5 mmol) was dissolved in propionic anhydride (9.3 mL, 
72.5 mmol) at room tenqperature and was allowed to stir 
20 for 16 hours. Ice was then added and the reaction 

stirred for 5 hours. The solid product was removed by 
filtration, washed with water, and dried in vacuo to 
leave the final product as a yellow solid (3.75 g, 78%), 
mp 135-138^C. 'H NMR (300 MHz,CDCl3) 6 7.81 (s, IH) , 7.66 

25 (m, 2H), 6.93 (bs, IH) , 6.43 (s, IH) , 2.32 (s, 3H) , 2.28 
(q, 2H, J=7.7 Hz), 1.13 (t, 3H, J=7.7 Hz). "C NMR (75 
MHz,CDCl3) 5 170.92, 151.05, 138.79, 137.13, 132.02, 
130.94, 127.64, 125.03, 124,57, 99.79, 29.82, 14.05, 
9.27. Anal. Calcd for Ci^H.aClFjNjO: C, 50.69; H,3.95; N, 

30 12.67. Found: C, 51.00; H, 4.05; N, 12.27. 

sr^p C; The compound prepared in Step B (3.63 g, 
10.9 mmol) was suspended in tetrahydrof uran (30 mL) . To 
this suspension was added borane/THF conplex (32.8 mL, 
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32.8 mmol) , and the reaction refluxed for one hour, then 
held at room temperature for 16 hours. Excess borane 
was quenched with 10% NaOH (10 mL) until off -gassing 
ceased and the reaction was diluted with water and 

5 diethyl ether. The layers were separated and the 

organic phase as washed with saturated sodium chloride, 
dried over anhydrous magnesium sulfate, and reduced in 
vacuo. This residue was purified by column 
chromatography (25% ethyl acetate/hexanes) to provide 

10 the final product as a white solid (2.73 g, 79%), mp 

139-140°C. 'H NMR (300 MHz^CDClj) S 7.85 (d, IH, J=1.9 
Hz), 7.72 (dd, IH, J=8.1 Hz, J=1.5 Hz), 7.60 (d, IH, 
J=8.4 Hz), 5.43 (s, IH), 3.42 (t, IH, J=5.6 Hz), 3.10 
(m, 2H), 2.40 (s, 3H) , 1.57 (m, 2H) , 0.91 (t, 3H, J=7.5 

15 Hz). "C NMR (75 MHz,CDCl3) 5 150.25, 149.43, 135.64, 
135.10, 133.08, 127.91, 127.86, 124.95, 124.90, 87.32, 
46.70, 22.49, 13.99, 11.14. 

Sf,^n D: The compound prepared in Step C (2.83 g, 

20 8.91 mmol) was suspended in ethanol (22 mL) , and 15 

drops of 10% HCl were added. Upon addition of the HCl 
significant off-gassing occurred, and at the completion 
of the off -gassing the reaction mixture was homogeneous. 
Isoamyl nitrite (1.4 xnL, 10.7 mmol) was then added, and 

25 the solution darkened upon addition. The solution was 
stirred at room temperature for 16 hours, and then 
reduced to dryness in vacuo. Hexemes were added to the 
residual oil and a yellow precipitate formed. This 
solid was removed by filtration and washed with hexanes, 

30 and was later identified as the hydrochloride salt of 
the desired product (0,51 g, 17%). The filtrate was 
reduced in vacuo and the residual oil was purified by 
column chromatography (gradient elution with 25-50% 
ethyl acetate/hexanes) to give the final product as 

35 reddish purple crystals (2.03 g, 66%), mp 95-97^C. 'H 
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NMR (300 MHz,CDCl3) 6 10.34 (bs, IH) , 7.83 (S, IH) , 7.70 
(m, 2H), 2.73 (s, 3H) , 2.70 (m, 2H) , 1.45 (m, 2H) , 0.81 
(t, 3H, J=7.3 Hz). "C NMR (75 MHz.CDCl,) « 153.31, 
149.87, 139.45, 139.01, 134.13, 133.84, 130.65, 127.49, 
5 127.44, 124.92, 124.88, 44.10, 22.73, 11.48, 10.89. 

Anal Calcd. for Ci^H.^ClFjN.O: C, 48.50; H, 4.08; N, 16.16. 
Found: C. 48.53; H, 4.11; N, 16.04. 

Sten E : The compound prepared in Step D (1.92 g, 
10 5.55 mmol) was dissolved in anhydroxas pyridine (30 mL) 
and the solution heated to reflux for 16 hours. The 
solvent was removed in vacuo and the residue purified by 
column chromatography (50% ethyl acetate/hexames) to 
afford the product as a brown solid (0.74 g, 41%). This 
15 product was used in further reactions directly, however 
a sample was further purified for analytical purposes by 
washing briefly with 50% diethyl ether/hexanes to remove 
a brown oily residue, leaving the final product as an 
off-white solid, mp 155.5-158°C. NMR (300 MHz,CIX:i3) 6 

20 8.76 (bs, IH), 7.78 (d, IH, J=1.5 Hz), 7.76 (d, IH, 

J=8.4 Hz), 7.59 (dd, IH, J=8.4 Hz, J=1.5 Hz), 2.88 (g, 
2H, J=7.6 Hz), 2.47 (s, 3H) , 1.38 (t, 3H, J=7.5 Hz). "C 
NMR (75 MHz,CDCl3) 6 157.50, 152.94, 139.71, 131.59, 
130.85, 130.40, 129.96, 129.39, 128.13, 128.08, 127.74, 

25 124.92, 124.37, 124.33, 121.32, 120.63, 23.28, 12.90, 
12.52. Anal. Calcd. for Ci^HuClFjN, : C, 51.15; H, 3.69; 
N, 17.04; CI, 10.79; F, 17.34. Found: C, 51.37; H, 
3.77; N, 16.92; CI, 10.96; F, 16.98. 

30 .c!^<a^> F; The compound prepared in Step E (160 mg, 

0.49 mmol) was dissolved in anhydroiis dimethyl formamide 
(5 mL) and sodium bis (t rimethy Is ilyl) amide (0.6 M in 
toluene, 2.0 mL, 1.22 mmol) was added. The solution was 
heated to 60°C for one hour, then 1-bromobutane (0.21 mL, 
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1.96 mmol) was added. The reaction was held at 60*^C for 

1.5 hours, cooled to room teirperature, and diluted with 
water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 

5 anhydrous sodium sulfate, and reduced in vacuo. The 
residue was purified by preparative thin layer 
chromatography (33% ethyl acetate /hexanes) to give the 
final product as an oil (83 mg, 44%). NMR (300 

MHz^CDClj) 5 7.78 (d, IH, J=1.5 Hz), 7.73 (d, IH, J=8.4 

10 Hz), 7.58 (dd, IH, J=8.4 Hz, J=1.5 Hz), 4.00 (t, 2H, 
J=7.5 Hz), 2.80 (g, 2H, J=7 . 5 Hz), 2.52 (s, 3H) , 1.81 
(m, 2H), 1.44 (m, 2H) , 1.36 (t, 3H, J=7.7 Hz), 1.00 (t, 
3H, J=7,3 Hz). "C NMR (75 MHz,CDCl3) 5 157.22, 151.95, 
139.84, 131.45, 130.06, 129.61, 129,23, 128.24, 128.18, 

15 127.58, 125.02, 124.34, 124.29, 122.62, 44.92, 33.56, 
21.24, 19.99, 13.73, 13.01, 12.76 

Example 332 

Preparation of 4- (3 / 4-Dif luorobenzyl) -5-ethyl-3- 
20 metliyl-1- (2-chloro-4-trif luoromethyl) 

plxenylimidazo [4 , 5-c] pyrazole 

The product from Step E, Example 331 (160 mg, 0.49 
mmol) was dissolved in anhydrous dimethyl formamide (5 
mL) and sodium bis (trimethylsilyl) amide (0.6 M in 
25 toluene, 2.0 xnL, 1,22 mmol) v/as added. The solution was 
heated to 60®C for one hour, then a-bromo-3,4~ 
difluoro toluene (0.25 mL, 1.96 mmol) was added. The 
reaction was held at 60^C for 2.5 hours, cooled to room 

teit^erature, and diluted with water and diethyl ether. 
30 The layers were separated and the organic phase washed 
with water, dried over anhydrous sodium sulfate, and 
reduced to dryness in vacuo. The residue was purified 
by column chromatography (33% ethyl acetate/ hexanes) 
followed by recrystallization from diethyl ether/hexanes 



-91- 



wo 99/10350 



PCTAJS98/17049 



to give the final product (30 mg, 13%), mp 108-llO^C. 

NMR (300 MHz.CDClj) 6 7.80 (d, IH, J=1.5 Hz), 7,75 (d, 
IH, J=8-4 Hz), 7.61 (dd, IH, J=8.4 Hz, J=1.5 Hz), 7.19 
(m, IH), 6.93 (m, 2H) , 5.22 (s, 2H) , 2.81 (g, 2H, J=7.5 
5 Hz), 2.21 (s, 3H), 1.33 (t, 3H, J=7.5 Hz). "C NMR (75 
MHz,CDCl3) 5 157.67, 151.98, 151.69, 139.65, 133.27, 
131.52, 130.33, 129.89, 129.33, 128.25, 128.21, 127.71, 
124.99, 124.39, 124.35, 122.54, 122.29, 122.20, 118.24, 
118.01, 115.55, 115.30, 47.46, 21.39, 12.62, 12.58. 

10 

Ryamnlg^ 333 

Preparation of 4- [1- (1-Etliyl) butane] -5-etliyl- 
3 -methyl - 1 - ( 2 -cliloro- 4 - tr if luorometliyl ) 
phenyl imidazo[4,5-c] pyra zo 1 e 

15 The product from Step E, Example 331 (150 mg, 0.45 

mmol) was dissolved in anhydrous dimethyl formamide (5 
mL) and sodium bis (trimethylsilyl) amide (0.6 M in 
toluene, 1.9 mL, 1.14 mmol) was added. The solution was 
heated to 60*^C for one hour, then 3-bromohexane (300 mg, 

20 1.82 mmol) was added. The reaction was held at 80®C for 

64 hours, then cooled to room temperature and diluted 
with water and diethyl ether. The layers were separated 
and the orgeuiic phase washed with water, dried over 
anhydrous magnesium sulfate, and reduced to dryness in 

25 vacuo. The residue was purified by column 

chromatography (33% ethyl acetate/hexanes) to give the 
final product as an oil (31 mg, 16%). ^H NMR (300 
MHz,CDCl3) 5 7.77 (m, 2H) , 7.59 (dd, IH, J=:8.4 Hz, J=1.5 
Hz), 4.02 (m, IH), 2.83 (q, 2H, J=7.5 Hz), 2.55 (s, 3H) , 

30 1.85 (m, 4H), 1.36 (t, 3H, J=7.7 Hz), 1.27 (m, 2H) , 0.92 
(t, 3H, J=7.2 HZ), 0.86 (t, 3H, J=7.3 Hz). "C NMR (75 
MHz,CDCl3) 8 157.91, 152.73, 139.73, 131.50, 130.06, 
129.62, 129.31, 128.26, 128.22, 127.60, 125.03, 124.32, 



-92- 



wo 99/10350 



PCT/US98/17049 



124,27, 121.43, 120.26, 58.24, 38.41, 37.35, 29.48, 
21.94, 19.83, 15.47, 13.87, 12.88, 11.14. 

Exemple 334 

5 Preparation of 5-Ethyl-4- [1- (l-methyl )butane] -3- 
methyl-1- (2-cliloro-4-trif luoromethyl) 
phenyllmldazo [4 , 5-c] pyrazole 

The product from Step E, Example 501 (150 mg, 0.45 mmol) 
was dissolved in anhydrous dimethyl formamide (5 mL) and 
10 sodiiam bis (trimethylsilyl) amide (0.6 M in toluene, 1.9 
mL, 1.14 mmol) was added. The solution was heated to 
60®C for one hour, then 2-bromopentane (0.22 mL, 1.82 

mmol) was added. The reaction was held at 80°C for 64 

hours, then cooled to room temperature and diluted with 
15 water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
anhydroxis magnesium sulfate, and reduced to dryness In 
vacuo. The residue was purified by coliamn 
chromatography (gradient elution with 33-50% ethyl 
20 acetate/hexanes) to give the final product as an oil (37 
mg, 21%). NMR (300 MHz,CDCl3) & 1 .19 (d, IH, J=1.5 

Hz), 7,75 (d, IH, J=8.1 Hz), 7.59 (dd, IH, J=8.4 Hz, 
J=1.5 Hz), 4.30 (m, IH) , 2.84 (q, 2H, J=7.5 Hz), 2.58 
(s, 3H), 1.86 (m, 2H), 1.55 (d, 3H, J=6.6 Hz), 1.34 (t, 
25 3H, J=7.5 Hz), 1.22 (m, 2H) , 0.93 (t, 3H, J=7.3 Hz). ''C 
NMR (75 MHZrCDClj) 8 157.01, 139.73, 131.43, 129.31, 
128.24, 128.20, 127.63, 124.32, 124.27, 120.40, 51.83, 
39.77, 22.29, 21.99, 19.86, 15-52, 13.77, 12.93. 

30 Exfiunple 353 

Preparation of 4- (n-Butyl) -5-etliyl-3-metliyl-l- (2- 
c]iloro-4-met]ioxy)plienylimidazo [4 , 5-c] pyrazole 

This compoimd was obtained as the second eluting 
compound from the reaction described in Example 355 (see 
35 below) (12 mg, 8%) as a yellow oil. 'H NMR (300 
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MHz^CDClj) 8 7,42 (d, IH, J=8.8 Hz), 7.03 (d, IH, J=2.6 
Hz), 6.86 (dd, IH, J=8.8 Hz, J=2.5 Hz), 4.01 (t, 2H, 
J=7.3 Hz), 3.82 (s, 3H). 2.79 (q, 2H, J=7.7 Hz), 2,51 

(s, 3H), 1,73 (m, 2H), 1.44 (m, 2H) , 1.34 (t, 3H, 
5 J=7.5), 1.00 (t, 3H, J=7,3 Hz). HRMS Calcd. f or M+H 

(CigH^^ClONj : 347.1638. Found: 347.1642. 

BxajTOle 354 

Preparation of 4- (n-Butyl) -S-etliyl-S-metlxyl-l- 
lO (2 , 4-dimettioxy)phenylimldazo [4, 5-c]pyrazole 

This compound was obtained as the third elutlng 
compound from the reaction described in Example 520 (29 
mg, 19%) as a yellow oil. ^H NMR (300 MHz,CDCl3) 6 7.35 
(d, IH, J=8.8 Hz), 6.57 (d, IH, J=2.5 Hz), 6.52 (dd, IH, 
15 J=8.6 Hz, J=2.7 Hz), 3.99 (t, 2H, J=7.3 Hz), 3.82 (s, 

3H), 3.80 (s, 3H), 2.77 (q, 2H, J=7.7 Hz), 2.50 (s, 3H) , 
1,82 (m, 2H), 1.43 (m, 2H) , 1.33 (t, 3H, J=7 . 5 Hz), 0.99 
(t, 3H, J=7.5 Hz). HRMS Calcd. for M+H (C^gHj^COjNJ : 
343.2134. Found: 343.2117. 

20 

Rxamnl^ 355 

Preparation of 4- (n-Butyl) -5-etliyl-3-metliyl-l- (2- 
me t lioxy- 4 - br omo ) pbe ny 1 imidazo[4,5-c] py r a z o 1 e 

The compound prepared in Step F, Example 325 (178 
25 mg, 0.45 ramol) was dissolved in anhydrous 

dimethyl formamide (2.2 mL) . To this solution was added 
CuBr (9.7 mg, 0.0676 mmol) , followed by sodium methoxide 
(25% in methanol, 0.29 mL, 1.35 mmol). This solution 
was heated to 155®C for 30 minutes, cooled to room 

30 temperature, and diluted with diethyl ether. This 
solution was shaken with a 20% solution of NH^OH in 
saturated aqueous NH^Cl, and the ethereal phase was dried 
over anhydrous magnesium sulfate auid reduced in vacuo to 
leave a brown oil. This residue was purified by column 

35 chromatography (gradient elution with 50-75% ethyl 
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acetate/hexanes) , the first eluting compomd being the 
title product as a yellow oil (27 mg, 15%) . Further 
elution provided Examples 521 and 522, described below. 
NMR (300 MHz^CDClj) 6 7.37 (m, IH) , 7.15 (m, 2H) , 3.99 
5 (t, 2H, J=7.3 Hz), 3.86 (s, 3H) , 2.78 (q, 2H, J=7.7 Hz), 
2.50 (s, 3H) , 1.82 (m, 2H) , 1.43 (m, 2H) , 1.35 (t, 3H, 
J=7.5 Hz), 0.99 (t, 3H, J=7.5 Hz). HRMS Calcd. for M+H 
(CigHj^BrON^) : 391.1134. Found: 391.1133. 

10 Rxantnl^ 356 

Preparation of 5-Ethyl-4- [1*- ( l-mettxyl ) butane] -3- 
methyl-1- (2, 6-dicliloro-4-iaetlioxy ) 
phenyl iml da ZD [4 , 5-c] pyrazole 

The coirpound prepared in Exait5)le 102 (296 mg, 0.74 
15 inmol) was dissolved in anhydrous dimethyl fonnamide (3.5 
mL) . To this solution was added CuBr (16 mg, 0.11 
mmol), followed by sodium methoxide (25% in methanol, 
0.25 mL, 1.11 mmol). This solution was heated to 75°C 

for 30 minutes, then additional sodium methoxide (0.050 
20 mL, 0.22 mmol) was added and the reaction was heated to 
ibO^C for two hours. The reactionw as cooled to room 

temperature and and diluted with diethyl ether. This 
solution was shaken with a 20% solution of NH^OH in 
saturated aqueous NH^Cl, and the ethereal phase was dried 

25 over anhydrous magnesium sulfate and reduced in vacuo to 
leave a yellow oil. This residue was purified by column 
chromatography (gradient elution with 25-50% ethyl 
acetate/hexanes) / the first eluting compound being the 
title product as an oil (39 mg, 13%) . Further elution 

30 provided Example 524, described below. ^H NMR (300 

MHz,CDCl3) 6 6.95 (s, 2H) , 4.28 (m, IH) , 3.82 (s, 3H) , 
2.82 (q, 2H, J=7.7 Hz), 2.56 (s, 3H) , 1.877 (m, 2H) , 
1.55 (d, 3H, J=7.0 Hz), 1.33 (t, 3H, J=7,5 Hz), 0.92 (t, 
3H, J=7.3 Hz). HRMS Calcd. for M+H (C^HjsCipNJ : 

35 395.1405. Found: 395.1406. 
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TTvamnle 357 

Preparation of 5-Etliyl-4- [1- (l-methyl ) butane] -3- 
me t Ixy 1 - 1 - < 2 , 4 - dl c hi o r o - 6 - me t lio xy ) 
phenyl 1ml da zo [4 , 5-c] pyrazole 

5 This compoxond was obtained as the second eluting 

compoiand from the reaction described in Example 523 as 
an oil (27 mg, 9%). 'H NMR (300 MHz,CDCl3) 5 7.11 (d, IH, 
J=2.2 Hz), 6.90 (d, IH, J=2.2 Hz), 4.28 (m, IH) , 3.76 
(s, 3H), 2.81 (q, 2H, J=7 . 6 Hz), 1.88 (m, 2H) , 1.55 (d, 

10 3H, J=7.0 Hz), 1.32 (t, 3H, J=7.5 Hz), 0.92 (t, 3H, 

J=7.3 Hz). HRMS Calcd. for M+H (C15H25CI3ON4) : 395.1405. 
Found: 395.1397. 

RxamnlP 396 

15 Preparation of 4- (n-Butyl) -5-ethyl-3 -methyl- 1- (2- 
methyl-4-bromo ) phenyl imidazo [4 / 5-c] pyrazole 

gMar^ Ai To 2-methyl-4-bromoaniline (30.0 g, 161 

ramol) at 10°C was added concentrated HCl (400 mL) , and to 
this solution was added sodium nitrite (13.4 g, 193 
20 mmol) in water (125 mL) , maintaining an internal 

ten«)erature of -lO^C during the addition. The reaction 

was stirred for an hour at 0-5°C, then tin (II) chloride 
(90.9 g, 403 mmol) in concentrated HCl (395 mL) was 
added so as to keep the temperature between 5-8®C; 

25 significant foaming occurred during addition. The 
orange solid was isolated by filtration and dried to 
give the hydrazine hydrochloride. This compo\ind was 
dissolved in IN HCl (500 mL) and 3-aminocrotonitrile 
(13.2 g, 161 mmol) was added and the reaction was heated 

30 to reflux for 16 hours. It was cooled to room 

temperature and the supernatant aqueous phase was 
decanted and neutralized with 50% NaOH, extracted with 
ethyl acetate, and the organic solution dried over 
anhydrous magnesixom sulfate and reduced in vacuo to 
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leave the crude product. This was purified by column 
chromatography (gradient elution of 25-50% ethyl 
acetate/hexanes) to give the product (11.7 g) . The 
residue from the reaction was dissolved in ethyl acetate 

5 and extracted with IN HCl, and this acidic extract was 
neutralized with 10% NaOH and extracted with ethyl 
acetate. The organic phase was dried over anhydrous 
magnesium sulfate and reduced in vacuo to leave the 
crude product. This was purified by column 

10 chromatography (gradient elution of 25-50% ethyl 

acetate/hexanes) to recover additional pyrazole as a 
light yellow solid (total of 13.8 g, 32%), 89.5-92'='C. 

NMR (300 MHz^CDClj) 6 7.47 (d, IH, J=1.8 Hz), 7.41 (dd, 
IH, J=8.5 Hz, J=2.2 Hz), 7.18 (d, IH, J=8.4 H) , 5.42 (s, 
15 IH), 3.49 (bs, 2H), 2.22 (s, 3H) , 2.15 (s, 3H) . HRMS 
Calcd. f or M+H (CjiH^BrNj) : 266.0293. Found: 266.0309. 
Anal. Calcd. for C^^H^^^rU-,: C, 49.64; H. 4.54; N, 15.79. 
Found: C, 49.92; H, 4.53; N, 15.67. 

20 <^t:ep B: The compound prepared in Step A (13.8 g, 

51.7 mmol) was dissolved in propionic anhydride (33.2 
mL, 259 mmol) and was allowed to stir for 16 hours at 
room temperature. Ice was then added emd the reaction 
stirred for 5 hours, then diethyl ether was added and 

25 the phases were separated. The orgcuiic phase was washed 
with sat\irated sodium chloride, dried over anhydrous 
magnesium sulfate and reduced in vacuo to leave a thick 
oil. This residue was purified by column chromatography 
(50% ethyl acetate/hexanes) to give the final product as 

30 an off-white solid (13.9 g, 83%), mp 119-121^0. 'h NMR 

(300 MHz,CDCl3) 8 7.51 (s, IH) , 7.43 (dd, IH, J=8.0 Hz, 
J=:1.8 Hz), 7.12 (d, IH, J=8.4 Hz)6.91 (bs, IH) , 6.47 (s, 
IH), 2.29 (s, 3H), 2.25 (q, 2H, J=7.5 Hz), 2.08 (s, 3H) , 
1.13m (t, 3H, J=7.5 Hz). HRMS Calcd. for M+H 
35 (Ci^Hi^BrNjO) : 322.0555. Found: 322.0567. Anal. Calcd. 
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for Ci^H^gBrNjO: C, 52.19; H, 5.02; N, 13.04. Found: C, 
51.94; H, 4.98; 12.85. 

Sf.er> Ci The cort5)0\md prepared in Step B (13.9 g, 
5 43.0 mmol) was suspended in tetrahydrof uran (150 niL) . 
To this suspension was added borane/THF complex (129 mL, 
129 mmol), and the reaction refluxed for 16 hours. 
Excess borane was quenched with 10% NaOH (50 mL) until 
off -gassing ceased and the reaction was diluted with 
10 water and diethyl ether. The layers were separated and 
the organic phase was washed with saturated sodium 
chloride, dried over anhydrous magnesium sulfate, and 
reduced in vacuo to leave the product as a white solid 
(13.7 g, 103%). mp 116-119^C. 'H NMR (300 MHz^CDClj) 6 

15 7.54 (d, IH, J=1.8 Hz), 7.49 (dd, IH, J=8.5 Hz, J=2.2 
Hz), 7.14 (d, IH, J=8.5 Hz), 5-38 (s, IH) , 3.38 (t, IH, 
J-5.7 Hz), 3.05 (q, 2H, J=6.7 Hz), 2.37 (s, 3H) , 2.03 
(s, 3H), 1.53 (m, 2H), 0.88 (t, 3H, J=7.3 Hz). HRMS 
Calcd. f or M+H (Ci4Hi5BrN3) : 308.0763. Found: 308.0754. 

20 

.qtPD D: The compound prepared in Step C (13.6 g, 
44.3 mmol) was suspended in ethanol (110 mL) , and one mL 
of 10% HCl was added. Upon addition of the HCl 
significant off-gassing occurred, and at the completion 

25 of the off -gassing the reaction mixture was homogeneous. 
Isoain/1 nitrite (7,1 mL, 53.2 mmol) was added, and the 
solution darkened upon addition. The solution was 
stirred at room temperature for 16 hours, and then a few 
drops of triethylamine were added to neutralize the HCl. 

30 The reaction was reduced to dryness in vacuo and the 
residue was dissolved in dichloromethane and the 
insoluble triethylamine hydrochloride was removed by 
filtration- The reaction was reduced to dryness again 
and diethyl ether was added, causing a precipitate to 

35 form. This solid was isolated by filtration and rinsed 
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with hexanes to leave the product as a purple solid 
(11.4 g, 76%). mp 120-121. 5^C, 'H NMR (300 MHz.CDCla) 5 

10.11 (bs, IH). 7.50 (d, IH. J=1.8 Hz), 7.45 (dd, IH, 
J=8.5 Hz, J=1.8 Hz), 7,21 (d, IH, J=8.4 Hz), 3.10 (q, 
5 IH, J=7.3 Hz), 2.70 (s, 3H), 2.66 (m, 2H) , 2.17 (s, 3H) , 
1.42 (m, 3H), 0.79 (t, 3H, J=7.3 Hz). HRMS Calcd. for 
M+H (Ci^HigBrN^O) : 337.0664. Found: 337.0662. Anal. 
Calcd. for Cj^Hi^BrN^O: C, 49.86; H, 5.08; N, 16.61. 
Found: C, 49.90; H, 4.92; N, 16.50. 

10 

fitf^p E: The compound prepared in Step D (11.3 g, 
33.5 mmol) was dissolved in anhydrous pyridine (100 mL) 
and the solution heated to reflux for 16 hours. The 
solvent was removed in vacuo and the residue purified by 
15 column chromatography (50% ethyl acetate /hexanes) to 
afford the product as a tan solid (7,3 g, 68%) inp 136- 
138°C. ^H NMR (300 MHz,CDCl3) 8 8.81 (bs, IH) , 7.44 (m, 

IH), 7.35 (m, 2H), 2.83 (q, 2H, J=7.7 Hz), 2.43 (s, 3H) , 
2.37 (s, 3H), 1.36 (t, 3H, J=7.5 Hz). HRMS Calcd. for 
20 M+H (Cj^HigBrN^) : 319.0559. Fotand: 319.0555. Anal. 
Calcd. for Ci^H^sBrN^: C, 52.68; H,. 4.75; N, 17.55. 
Found: C, 52.53; H, 4.61; N, 17.42. 

.qrpn F: The compound prepared in Step E (130 mg, 
25 0.41 mmol) was dissolved in anhydrous dimethyl formamide 
(4 mL) and sodium bis (t rime thylsilyl) amide (0.6 M in 
toluene, 1.7 mL, 1.02 mmol) was added. The solution was 
heated to 60°C for one hour, then 1-bromobutane (0.17 mL, 

1.63 mmol) was added. The reaction was held at eo'^C for 

30 16 hours, cooled to room temperature, and diluted with 
water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
anhydrous magnesixjim sulfate, and reduced In vacuo. The 
residue was purified by column chromatography (15% ethyl 
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acetate/hexanes) to give the final product as an oil 
(120 mg, 79%). 'H NMR (300 MHz.CDClj) 5 7,43 (m, IH) , 
7.36 (m, 2H), 4.01 (t, 2H, J=7.5 Hz), 2.78 (q, 2H, J=7.5 
Hz). 2.49 (S, 3H) , 2.38 (s, 3H) , 1.82 (m, 2H) , 1.43 (m, 
5 2H), 1.35 (t, 3H, J-7.5 Hz), 1.00 (t, 3H, J=7 . 3 Hz). 
HRMS Calcd. for M+H (CigHj^BrNJ : 375.1185. Found: 
375.1185. Anal. Calcd. for Ci8H23BrN4: 57.60; H, 6.19; 
14.93. Found: 57.63; H, 6.00; N, 14.74. 

10 ExamnlQ 397 

Preparation of 4- (3#4-Dif luorobenzyl) -5-etliyl-3- 
met by 1 - 1 - ( 2 -metliyl - 4 - brosio ) pbeny limidazo [4,5- 

c] pyrazole 

The compound prepared in Step E, Exairple 396, (130 
15 mg, 0.41 iranol) was dissolved in anhydrous 
dimethyl formamide (4 mL) and sodium 

bis (trimethylsilyl) sonide (0.6 M in toluene, 1.7 mL, 1.02 
mmol) was added- The solution was heated to 60°C for one 
hour, then a-bromo-3, 4-difluorotoluene (0.21 mL, 1.63 
20 mmol) was added. The reaction was held at 60°C for 16 

hours, cooled to room temperature, and diluted with 
water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
anhydrous magnesixam sulfate, and reduced in vacuo. The 
25 residue was purified by column chromatography (15% ethyl 
acetate/hexanes) to give the final product as a 
crystalline solid (125 mg, 69%), mp 127-129'*C. 'H NMR 

(300 MHz,CDCl3) 6 7.45 (s, IH) , 7.37 (m, 2H) , 7.17 (m, 
IH), 6.90 (m, 2H) , 5.21 (s, 2H) , 2.78 (q, 2H, J=7.5 Hz), 
30 2.9 (s, 3H), 1.57 (s, 3H) , 1.32 (t, 3H, J=7./7 Hz). 
HRMS Calcd. f or M+H (CjiHjoBrFjN^) : 445.0840. Found: 
445.0845. Anal. Calcd. for Cj^H^jBrF^N^ : C, 56.64; H, 
4.30; N, 12.58. Found: C, 56.46; H, 4.21; N, 12.22. 
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Example 398 

Preparation of 5-Ethyl-4- [1- ( 1 -methyl) butane] -3- 
met hy 1 - 1 - ( 2 -methyl - 4 - bromo } phenyl imida zo [4,5- 

clpyrazole 

5 The compound prepared in Step E, Example 396, (5.38 

g, 16,8 mmol) was dissolved in anhydrous 
dimethyl formamide (170 mL) and sodium 
bis (trimethylsilyl) amide (0.6 M in toluene, 70,2 mL, 

42.1 mmol) was added. The solution was heated to 60®C 

10 for one hour, then 2-bromopentcuiP (8.3 mL, 67.2 mmol) 

was added. The reaction was held at 80**C for 16 hours, 

cooled to room temperature, and diluted with water and 
diethyl ether. The layers were separated and the 
organic phase washed with water, dried over anhydrous 

15 magnesium sulfate, and reduced in vacuo. The residue 
was purified by coliamn chromatography (gradient elution 
with 10-50% ethyl acetate/hexanes) to give the final 
product as an oil (1.68 g, 26%). NMR (300 MHz,CDCl3) 
8 7.44 (m, IH), 7.36 (m, 2H) , 4.28 (m, IH) , 2.83 (q, 2H, 

20 J=7.5 Hz), 2.55 (s, 3H) , 2.39 (S, 3H) , 1.85 (m, 2H) , 

1.54 (d, 3H, J=6.6 Hz), 1.34 (t, ^H, J=7 . 5 Hz), 1.20 (m, 
2H), 0.92 (t, 3H, J=7.3 Hz). HRMS Calcd. for M+H 
(C.gH^gBrNj : 389.1341. Found: 389.1341. Anal. Calcd. 
for CigH^jBrN,: C, 58.61; H, 6.47; N, 14.39. Found: C, 

25 58.88; H, 6.36; N, 14.33. 



Example 399 

Preparation of 4- [1- ( 1-Ethyl) butane] -5-ethyl-3- 
methyl-1- (2 -methyl -4 -bromo )phenyllmldazo [4,5- 
30 c]pyrazole 

The compound prepared in Step E, Example 396, (319 
mg, 1.0 mmol) was dissolved in anhydrous 
dimethyl formamide (10 mL) and sodium 

bis (trimethylsilyl) amide (0.6 M in toluene, 4.2 mL, 2.5 
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iranol) was added. The solution was heated to 60*^0 for one 

hour, then 3-bromohexane (660 mg, 4.0 ininol) was added. 

The reaction was held at 80°C for 16 hours, cooled to 

room temperature, and diluted with water and diethyl 
5 ether • The layers were separated and the organic phase 
washed with water, dried over anhydrous magnesium 
sulfate, and reduced in vacuo. The residue was purified 
by column chromatography (15% ethyl acetate/hexanes) to 
give the final product as an oil (37 mg, 9%) . NMR 
10 (300 MHz,CDCl3) 8 7.44 (m, IH) , 7 37 (m, 2H) , 4.02 (m, 

IH), 2.80 (q, 2H, J=7.5 Hz), 2.52 (s, 3H) , 2.38 (s, 3H) , 
1.83 (m, 4H), 1.35 (t, 3H, J=7.5 Hz), 1.26 (m, 2H) , 0.91 
(t, 3H, J=7.3 Hz), 0.84 (t, 3H, J=7.5 Hz). HRMS Calcd. 
for M+H (CaoHjsBrNJ : 403.1498. Found: 403.1494. 

15 

R^^nmplft 40 Q 

Preparation of 4- (n-Butyl) -5-etliyl-3-metliyl-l- (2- 
trlf luorome thy 1-4- bromo) phenyl imi da zo [4 , 5- 

clpyrazole 

20 fitf^n A; To 2-trifluoromethyl-4-bromoaniline (38.4 

g, 160 mmol) was added concentrated HCl (400 mL) , and to 
this solution was cooled to 5**C. To this was added 
sodium nitrite (13.25 g, 192 mmol) in water (125 mL) , 
maintaining an internal temperature of -10°C with 

25 additional cooling. The reaction was stirred for an 

hour at O-S^^C, then tin (II) chloride (95.0 g, 400 mmol) 

in concentrated HCl (400 mL) was added so as to keep the 

temperature between 5-8°C; significcuit foaming occurred 

during addition. The orange solid was recovered by 
30 filtration and dried to give the hydrazine hydrochloride 
(34.9 g, 120 mmol, 75%). This conpovmd was suspended in 
IN HCl (500 iriL) , 3-aminocrotonitrile (9.84 g, 120 mmol) 
was added and the reaction heated to reflux for 3 hours. 
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rt was cooled to room temperature and the supernatant 
aqueous phase was decanted, filtered to remove a small 
amount of dark solids, and neutralized with 10% NaOH to 
give a fine off-white solid. This solid was recovered 
5 by filtration and dried to give the product (27.4 g, 

71%), Itip 117-119^0. 'H NMR (300 MHz^CDCla) S7.94 (d, IH, 

J=2.2 Hz), 7.80 (dd, IH, J=8.4 Hz, J=2 . 2 Hz), 7.33 (d, 
IH, J=8.4Hz), 5,44 (s, IH) , 3.44 (bs, IH) , 2.21 (s, 
3H) . HRMS Calcd. for M+H (CiiHioBrF3N3) : 320.0011. Found: 
10 320,0005. Anal. Calcd. for C^^H^BrF^l^^: C, 41.27; H, 
2.83; N, 13.13. Found: C, 41.33; H, 2.56; N, 12.96. 

Step B: The compound prepared in Step A (27.3 g, 
85.4 mmol) was dissolved in propionic anhydride (54.8 
15 mL, 427 mmol) and was allowed to stir for 2 hours at 
room temperature. Ice was then added euid the reaction 
stirred for 16 hours, providing the product as a solid. 
The product was isolated by filtration and dried to 
leave an off-white solid (29.8 g, 93%), mp 165.5-167.5^0. 

20 NMR (300 MHz^CDClj) 8 7.94 (d, IH, J=2.2 Hz), 7.80 

(dd, IH, J=8.2 Hz, J=2.0 Hz), 7.33 (d, IH, J=8.2 Hz), 
6.86 (bs, IH) , 6.34 (s, IH) , 2.29 (s, 3H) , 2.21 (q, 2H, 
J=7.5 Hz), 1.08 (t, 3H, J=7.5 Hz), HRMS Calcd, for M+H 
(Ci^Hj^BrFjONj) : 376.0273. Foimd: 376.0267. Anal. Calcd. 

25 for Ci4Hi3BrF30N3 : C, 44.70; H, 3.48; N, 11.17. Found: C, 
44.47; H, 3-27; N, 11.02. 

Step C: The compound prepared in Step B (29.8 g, 
79.1 mmol) was suspended in anhydrous tetrahydrofuran 

30 (220 mL) . To this siaspension was added borane/THF 

complex (237 mL, 237 mmol), and the reaction refluxed 
for 16 hours. Excess borane was quenched with 10% NaOH 
(100 mL) until off -gassing ceased, and the reaction was 
filtered through Gel it e. Diethyl ether was added and 

35 the layers were separated, the organic phase was washed 
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with saturated sodium chloride, dried over anhydrous 
magnesium sulfate, and reduced in vacuo to leave the 
product as a white solid (28.4 g, 99%) . NMR (300 
MHz^CDClj) 6 7.94 (d, IH, J=2,2 Hz), 7.79 (dd, IH, J=8.4 
5 Hz, J=2,2 Hz), 5.31 (s, IH) , 3.10 (bs, IH) , 3.01 (m, 

2H), 2-23 (s, 3H) , 1.54 (m, 2H) , 0.90 (t, 3H, J=7.5 Hz). 
HRMS Calcd. for M+H (Ci^H^gBrFjNa) : 362.0480. Foimd: 
362.0470. 

10 Step D: The compound prepared in Step C (28.3 g, 

78.1 mmol) was suspended in ethanol (200 mL) , and one mL 
of 10% HCl was added. Upon addition of the HCl 
significant off-gassing occurred, and at the completion 
of the off -gassing the reaction mixture was homogeneous. 

15 Isoamyl nitrite (12.6 mL, 93.8 mmol) was then added, and 
the solution darkened upon addition. The solution was 
stirred at room temperature for 16 hours, and then a few 
drops of triethylamine were added to neutralize the HCl. 
The reaction was reduced to dryness in vacuo and the 

20 residue was dissolved in dichloromethane and the 

insoluble triethylamine hydrochloride was removed by 
filtration. The reaction was again reduced to dryness 
and hexanes was added, causing a red precipitate to 
form. This solid was isolated by filtration and rinsed 

25 with hexcines to leave the product as a red solid (18.2 
g, 60%). 'H NMR (300 MHz,CDCl3) 6 10.34 (bs, IH) , 7.97 
(d, IH, J=1.8 Hz), 7.85 (dd, IH, J=8.5 Hz, J=2.2 Hz), 
7.38 (d, 8,5 Hz), 2.70 (s, 3H) , 2.65 (m, 2H) , 1.44 (m, 
2H), 0.82 (t, 3H, J=7.3 Hz). HRMS Calcd. for M+H 

30 (Ci^HijBrONJ : 391.0382. Foxmd: 391.0380. Anal. Calcd. 
for C^^Hi^BrON^: C, 42.98; H, 3.62; N, 14.32. Foxand: C, 
3.22; H, ; N, 14.09. 

Step E: The compound prepared in Step D (18.1 g, 
35 46.2 mmol) was dissolved in anhydrous pyridine (200 mL) 
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and the solution heated to refliix for 16 hours. The 
solvent was removed in vacuo and the residue purified by 
col\OTn chromatography (gradient elution with 25-50% 
ethyl acetate/hexanes) to afford the product as a tan 
5 solid (13.1 g, 76%) rap 158-160 . 5^*0. NMR (300 

MHz,CDCl3) 5 8.65 (bs, IH) , 7.92 (d, IH, J=2.2 H) , 7.73 
(dd, IH, J=8.8 Hz, J=2.2 Hz), 7.52 (d, IH, J=8.4 Hz), 
2.85 (q, 2H, J=7.5 Hz), 2.43 (s, 3H) , 1.38 (t, 3H, J=7.7 
Hz). HRMS Calcd. f or M+H (Ci^H^jBrNJ : 373.0276. Found: 
10 373.0281. Anal. Calcd. for Cj^Hj^jBrN^ C, 45.06; H, 3.24; 
N, 15.01. Found: C, 44.70; H, 3.00; N, 14.59. 

Step F: The compound prepared in Step E (153 mg, 
0.41 mmol) was dissolved in anhydrous dimethyl formamide 
15 (4 mL) and sodium bis (trimetlylsilyl) amide (0.6 M in 

toluene, 1.7 mL, 1.02 mmol) was added- The solution was 
heated to 60**C for one hour, then 1-bromobutane (0.17 mL, 

1.63 mmol) was added. The reaction was held at 60*^C for 

16 hours, cooled to room temperature, and diluted with 
20 water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
anhydrous magnesium sulfate, and reduced in vacuo. The 
residue was purified by column chromatography (gradient 
elution with 15-25% ethyl acetate/hexanes) to give the 
25 final product as a crystalline solid (68 mg, 39%) , mp 

78-80^C. 'H NMR (300 MHz,CDCl3) 8 7.91 (d, IH, J=2.2 Hz), 

7.72 (dd, IH, J=8.5 Hz, J=2,2 Hz), 7.55 (d, IH, J=8.4 
Hz), 4.01 (t, 2H, J=7,3 Hz), 2.78 (q, 2H, J=7 . 5 Hz), 
2.48 (s, 3H) , 1.83 (m, 2H) , 1.42 (m, 2H) , 1.35 (t, 3H, 
30 J=7.7 Hz), 1.00 (t, 3H, J=7.3 Hz). HRMS Calcd. for M+H 
(Ci8H2iBrF3NJ : 429.0902. Found: 429.0894. Anal. Calcd. 
for CiaHjoBrFjN^: C, 50,36; H, 4.71; N, 13.05. Found: C, 
50.70; H, 4.58; N, 12.91. 
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Examnle 401 

Preparation of 4- (3,4-Dl£luorobenzyl) -5-etliyl-3- 
me t hy 1 - l- (2-trlfluo r ome t by 1 * 4 - br omo ) 
pbeny 1 iml dazo[4,5-c] pyra zo 1 e 

5 The conpoiand prepared in Step E, Exaii5)le 400/ (153 

mg, 0-41 mmol) was dissolved in cinhydrous 
dimethyl fonnamide (4 mL) and sodiiom 

bis ( tr imethy Is ilyl) amide (0.6 M in toluene, 1.7 mL, 1,02 
mmol) was added. The solution was heated to 60°C for one 
10 hour, then a-bromo-3, 4-dif luorotoluene (0.21 mL, 1.63 
mmol) was added. The reaction was held at 60^C for 16 

hours, cooled to room temperature, and diluted with 
water and diethyl ether. The layers were separated and 
the organic phase washed with water, dried over 
15 anhydrous magnesixam sulfate, and reduced in vacuo. The 
residue was purified by column chromatography (25% ethyl 
acetate/hexanes) to give the final product as a 
crystalline solid (74 mg, 36%), mp 105-107*^0. 'H NMR 

(300 MHZ/CDClj) 8 7.93 (d, IH, J=2 . 2 Hz), 7.75 (dd, IH, 
20 J=8.8 Hz, J=2.2 Hz), 7.57 (d, IH, J=8.4 Hz), 7.18 (m, 

IH), 6.90 (m, 2H), 5.21 (s, 2H),'2.77 (q, 2H, J=7.5 Hz), 
2.18 (s, 3H), 1.32 (t, 3H, J=7.7 Hz). HRMS Calcd. for 
M+H (CjiHi^BrFjN^) : 499.0557, Found: 499.0558. Anal. 
Calcd. for CjiHigBrFgN^ : C, 50.52; H, 3.23; N, 11.22. 
25 Found: C, 50.98; H, 3.19; N, 11.01. 



30 
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Examnle 402 

Preparation of 5 -Ethyl -4- [1- ( 1-methyl ) butane] -3- 
methyl- 1- (2-trif luoromethyl-4- 
bromo) phenyl 1ml dazo [4, 5-c]pyrazole 

5 The compound prepared in Step E, Example 400, (3,4 

g, 9.16 mmol) was dissolved in anhydrous 
dimethyl formeanide (100 mL) emd sodium 
bis (trimethylsilyl) amide (0.6 M in toluene, 38.2 mL, 

22.9 mmol) was added. The solution was heated to 60°C 
10 for one hour, then 2-bromopentane (4.5 mL, 36.6 mmol) 
was added. The reaction was held at SO^C for 16 hours, 

cooled to room temperature, and diluted with water and 
diethyl ether. The layers were separated and the 
organic phase washed with water, dried over anhydrous 
15 magnesium sulfate, and reduced in vacuo. The residue 
was purified by column chromatography (gradient elution 
with 10-20% ethyl acetate/hexanes ) to give the final 
product as a crystalline solid (829 mg, 20%), 51-53*^C. 

NMR (300 MHz,CDCl3) 5 7.92 (d, IH, J=2.2 Hz), 7.73 (dd, 
20 IH, J=8.4 Hz, J=2,2 Hz), 7.58 (d, IH, J=8.4 Hz), 4.29 

(m, IH), 2,81 (g, 2H, J=7.5 Hz), 2.53 (s, 3H) , 1.85 (m, 
2H), 1.54 (d, 3H, J=6.6 Hz0< 1,34 (t, 3H, J=7.5 Hz), 
0.92 (t, 3H, J=7,3 Hz). HRMS Calcd. for M+H 
(Ci^H^jBrFjNJ : 443-1059. Found: 443,1064. Anal. Calcd. 
25 for C„H22BrF3N^: C, 51.48; H, 5.00; N, 12.64. Found: C, 
51.84; H, 4.99; N, 12.56. 



Example 4Q3 

Preparation of 5-Ethyl-4- [1- ( 1- ethyl) butane] -3- 
30 methyl - 1 - ( 2 - tr i f luoromet hyl - 4 - bromo ) 

phenyl imldazo[4#5-c] py r a sole 

The compound prepared in Step E, Example 400, (373 
mg, 1.0 mmol) was dissolved in anhydrous 
dimethyl formamlde (10 mL) and sodium 



-107- 



wo 99/10350 



PCTAJS98/17049 



bis (trimethylsilyl) amide (0.6 M in toluene, 4.2 mL, 2.5 
ininol) was added. The solution was heated to 60^C for one 
hour, then 3 -bromohexane (6 60.mg, 4.0 iranol) was added. 
The reaction was held at 80°C for 16 hours, cooled to 

5 room temperature, and diluted with water and diethyl 
ether. The layers were separated and the organic phase 
washed with water, dried over anhydrous magnesium 
sulfate, and reduced in vacuo. The residue was purified 
by column chromatograplv (15% ethyl acetate/hexanes) to 

10 give the final product as an oil (50 mg, 11%). NMR 
(300 MHz,CDCl3) 5 7.91 (d, IH, J=2.2 Hz), 7.73 (dd, IH, 
J=8.5 Hz, J=2.2 Hz), 7.61 (d, IH, J=8.8 Hz), 4.00 (m, 
IH) , 2.80 (q, 2H, J=7.5 Hz), 2.51 (s, 3H) , 1.83 (m, 4H) , 
1^35 (t, 3H, J=7.5 Hz), 1.23 (m, 2H) , 0.91 (t, 3H, J=7.3 

15 Hz), 0.83 (t, 3H, J=7.5 Hz). HRMS Calcd. for M+H 
(CjoHjsBrFjNJ : 457.1215. Found: 457.1223. 

MmPlft 4Q8 

Preparation of 5 -Ethyl -4- [1- ( l-metbyl) butane] -3- 
20 methyl- 1- (2 -methyl- 4-acetyl)plienyllioidazo [4,5- 

c] pyrazole 

The compound prepared in Example 396 (492 mg, 1.26 
mmol) was dissolved in anhydrous toluene (5 mL) and 
dichlorobis (triphenylphosphine) palladium(II) (18 mg, 

25 0.025 mmol) was added, followed by tributyld- 

etho^QTv-inyl) tin (548 mg, 1.52 mmol), and the solution 
was heated to reflux for 2.5 hours. The reaction was 
cooled to room tenperature and quenched with IN HCl (10 
mL) and diethyl ether. After stirring for 30 minutes 

30 the layers were separated and the organic phase was 

washed with saturated aqueous sodium chloride, filtered 
through Celite, dried over anhydrous magnesium sulfate 
and reduced to dryness In vacuo. The crude product was 
purified by colioran chromatography (gradient elution with 

35 10-20% ethyl acetate/hexanes) to give the final product 
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as a yellow oil (225 mg, 51%). NMR (300 MHz^CDClj) 5 
7.91 (m, IH), 7.85 (dd, IH, J=8.4 Hz, J=1.8 Hz), 7.68 
(d, IH, J=8.1 Hz), 4.30 (m, IH) , 2.83 (q, 2H, J=7.5 Hz), 
2.61 (s, 3H), 2.57 (s, 3H) , 2.56 (S, 3H) , 1.86 (m, 2H) , 
5 1.54 (d, 3H, J=6.6 Hz), 1.35 (t, 3H, J=7.5 Hz), 1.21 (t, 
3H, J=7.1 Hz). HRMS Calcd. for M+H (CjiHjgONJ : 353.2341. 
Found: 353.2344. Anal. Calcd, for Cj^HjaNp: C, 71.56; H, 
8.02; N, 15.90. Found: C, 71.39; H, 7.97; N, 15.55. 

10 The Examples in Table 3 may be prepared as asssply 

exenplifled above for the preparation of Examples 325- 
334, 353-357, 396-403, and 408. 
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262 




Me 


we 






Oi 1 




263 


benzyl 


Me 


Me 


Me 


r* 


3 / 




264 


n-JDutyi 


Me 


Me 


Me 


r* 


ox 


— 0 J 


265 


z -pnenyiDenzy 1 


Me 


Me 


Ma 

Me 


\^ 






266 


4 -pnenyiDenzy 1 


Me 


Me 


Ma 

Me 








267 


v^rl 2^"2^^"2^"3 


Me 


Me 


Ma 








268 


CH2C(CH2CH3)2 


Me 


Me 


Me 


TVT 






269 


benzyl 


Me 


Me 


Ma 

Me 


TvT 






270 


n-bucyi 


Me 


Me 


Ma 

Me 


TVT 






271 


4 — 1 xUOi ox^enzy J. 






11 

n 




1 07- 




272 


z -pnenyiDenzyi 


Br 


iPr 


TJ 


r* 


n-i 1 

'w'XX , 


no 


O 1 o 

273 


4 — pneny XDenzy ± 


or 


J.xrr 


tJ 
ri 


p 


XO 3 




274 


n —pen cy x 


or 


xJtrl. 


n 


c 


132- 


135 


275 


benzyl 


Br 


iPr 


H 


c 


Oil, 


MS 


276 


n -butyl 


Br 


iPr 


H 


c 


76 


-69 


277 


CHjCPr 


Br 


iPr 


H 


c 


Oil, 


MS 


278 


CH2CH(Et)2 


Br 


iPr 


H 


c 


Oil, 


MS 


279 


CH(Et)2 


Br 


iPr 


H 


c 


Oil, 


MS 


280 


CH2CH2CH(Me)2 


Br 


iPr 


H 


c 


Oil, 


MS 


281 


CH(Et)C3l2CH2CH3 


Br 


iPr 


H 


c 


Oil, 


MS 


282 


CH(Me)CH2CH2CH3 


Br 


iPr 


H 


c 


Oil, 


MS 


283 


CH2CH2OCH2CH3 


Br 


iPr 


H 


c 






284 


CH2CH2SCH2CH3 


Br 


iPr 


H 


c 






285 


4-picolyl 


Br 


iPr 


H 


c 






286 


CH(cPr)2 


Br 


iPr 


H 


c 






287 


CH { ethyl ) n-butyl 


Br 


iPr 


H 


c 






288 


CH(CH20Me)2 


Br 


iPr 


H 


c 






289 


benzyl 


Br 


OMe 


OMe 


c 






290 


n-butyl 


Br 


OMe 


OMe 


c 






291 


4 - f luorobenzyl 


Br 


OMe 


OMe 


c 






292 


2 -phenylbenzyl 


Br 


OMe 


OMe 


c 






293 


4 -phenylbenzyl 


Br 


OMe 


OMe 


c 






294 


n-pentyl 


Br 


OMe 


OMe 


c 






295 


CH(cPr) 2 


Br 


OMe 


OMe 


c 
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TABLE 3 (Continued) 



Ex. 


Ri 


R2 


R3 


R4 


X 


irp "C 


296 


benzyl 


Br 


CI 


CI 


C 


125-127 


297 


n-butyl 


Br 


CI 


CI 


C 


111-112 


298 


CH2CPr 


Br 


CI 


CI 


C 


128-129 


299 


CH2CH(etlvl)2 


Br 


CI 


CI 


c 


127-128 


300 


CH2CH2CH(CH3)2 


Br 


CI 


CI 


c 


88-89 


301 


4-f luorobenzyl 


Br 


CI 


CI 


c 


110-113 


302 


4 -pheny Ibenzyl 


Br 


CI 


CI 


c 


131-134 


303 


n-pentyl 


Br 


CI 


CI 


c 


135-136 


304 


CH(Et)CH2CH2CH3 


Br 


CI 


CI 


c 


116-118 


305 


CH(Me)CH2CH2CH3 


Br 


CI 


CI 


c 


Oil, MS 


306 


benzyl 


Br 


CI 


Br 


c 


117-124 


307 


n-butyl 


Br 


CI 


Br 


c 


112-113 


308 


CH2CPr 


Br 


CI 


Br 


c 


122-123 


309 


CH2CH(CH2CH3)2 


Br 


CI 


Br 


c 


124-126 


310 


CH2CH2CH(CH3)2 


Br 


CI 


Br 


c 


67-69 


311 


4-f luorobenzyl 


Br 


CI 


Br 


c 


Oil, MS 


312 


4 -phenylbenzyl 


Br 


CI 


Br 


c 


124-125 


313 


n-pentyl 


Br 


CI 


Br 


c 


124-125 


314 


n-butyl 


CI 


Br 


CI 


c 


111-112 


315 


CH2CH2CH(CH3)2 


CI 


Br 


CI 


c 


115-116 


316 


CH2CH(CH2CH3)2 


CI 


Br 


CI 


c 


142-144 


317 


benzyl 


CI 


Br 


CI 


c 


136-137 


318 


3 , 4 -dif luorobenzyl 


CI 


Br 


CI 


c 


136-138 


319 


CH2 - ( 2 - 1 e t r ahydropyran ) 


CI 


Br 


CI 


c 


136-138 


320 


CH(Et)CH2CH2CH3 


CI 


Br 


CI 


c 


132-133 


321 


CH(CH3)CH2CH(CH3)2 


CI 


Br 


CI 


c 


Oil, MS 


322 


CH(CH3)CH2CH2CH3 


CI 


Br 


CI 


c 


95-98 


323 


n-butyl 


CI 


CN 


H 


c 


163-165 


324 


n-butyl 


CI 


CN 


CN 


c 


151-153 


325 


n-butyl 


CI 


Br 


H 


c 


Oil, MS 


326 


3 , 4-dif luorobenzyl 


CI 


Br 


H 


c 


114-116 


327 


CH(Et)CH2CH2CH3 


CI 


Br 


H 


c 


Oil, MS 


328 


CH(CH3)CH2CH2CH3 


CI 


Br 


H 


c 


Oil, MS 


329 


n-butyl 


CI 


Vie 


H 


c 


Oil, MS 


330 


CH(CH3)CH2CH2CH3 


CI 


Me 


H 


c 


Oil, MS 


331 


n-butyl 


CI 


CF3 


H 


c 


Oil, MS 


332 


3 , 4-dif luorobenzyl 


CI 


CF3 


H 


c 


108-110 


333 


CH(Et)CH2CH2CH3 


CI 


CF3 


H 


c 


Oil, MS 


334 


CH(CH3)CH2CH2CH3 


CI 


CF3 


H 


c 


Oil, MS 


335 


CH(Et)CH2CH2CH3 


CI 


CI 


H 


c 


Oil, MS 


336 


CH(CH3)CH2CH2CH3 


CI 


CI 


H 


c 


105-107 
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TABLE 3 (Continued) 



Ex. 




R2 


R3 


R4 


X 






337 


n- butyl 


CI 


CI 


H 


c 


Oil, 


MS 


338 


CH2CH2CH(CH3)2 


CI 


CI 


H 


C 


Oil, 


MS 


339 


CH2CH(CH2CH3)2 


CI 


CI 


H 


C 


Oil, 


MS 


340 


benzyl 


CI 


CI 


H 


C 


Oil, 


MS 


341 


3 , 4-dif luorobenzyl 


CI 


CI 


H 


C 


124- 


125 


342 


CH2-(2-tet r ahydropyran ) 


CI 


CI 


H 


C 


100- 


101 


343 


CH (CH3 ) CH2CH (CH3 ) 2 


CI 


CI 


H 


C 


Oil, 


MS 


344 


n-butyl 


3t 


Br 


Et 


C 


54 


-55 


345 


CH2CH2CH(CH3)2 


Et 


Br 


Et 


C 


Oil, 


MS 


346 


CH2CH(CH2CH3)2 


Et 


Br 


Et 


C 


Oil, 


MS 


347 


benzyl 


Et 


Br 


Et 


C 


Oil, 


MS 


348 


3 , 4-dif luorobenzyl 


Et 


Br 


Et 


C 


Oil, 


MS 


349 


CH2- (2-tetr ahydropyran) 


Et 


Br 


Et 


C 


Oil, 


MS 


350 


CH(Et)CH2CH2CH3 


Et 


Br 


Et 


C 


70 


-72 


351 


CH(CH3)CH2CH(CH3)2 


Et 


Br 


Et 


C 


91 


-93 


352 


CH(CH3)CH2CH2CH3 


Et 


Br 


Et 


C 


82 


-84 


353 


n-butyl 


CI 


OMe 


H 


C 


Oil, 


MS 


354 


n-butyl 


OMe 


OMe 


H 


C 


Oil, 


MS 


355 


n-butyl 


OMe 


Br 


H 


C 


Oil, 


MS 


356 


CH(CH3)CH2CH2CH3 


CI 


OMe 


CI 


C 


Oil, 


MS 


357 


CH{CH3)CH2CH2CH3 


OMe 


CI 


CI 


C 


Oil, 


MS 


358 


CH(CH3)CH2CH2CH3 


Br 


OMe 


H 


c 






359 


CH(CH3)CH2CH2CH3 


Br 


OMe 


CI 


c 






360 


CH(CH3)CH2CH2CH3 


Br 


OMe 


OMe 


c 






361 


CH(CH3)CH2CH2CH3 


^ 


OMe 


H 


c 






362 


CH(CH3)CH2CH2CH3 


Me 


OMe 


CI 


c 






363 


CH(CH3)CH2CH2CH3 


CI 


OMe 


OMe 


N 






364 


benzyl 


H 


OMe 


OMe 


N 






365 


n-butyl 


H 


OMe 


OMe 


N 






366 


CH2cPr 


H 


OMe 


OMe 


N 






367 


CH2CH (CH2CH3 ) 2 


H 


OMe 


OMe 


N 






368 


CH(CH3)CH2CH2CH3 


H . 


OMe 


OMe 


N 






369 


3 , 4-dif luorobenzyl 


H 


OMe 


OMe 


N 






370 


CH2CPr 


Me 


Me 


Me 


N 






371 


CH2CH(CH2CH3)2 


Ite 


Me 


Me 


N 






372 


CH(CH3)CH2CH2CH3 


Me 


Me 


Me 


N 






373 


3 , 4-dif luorobenzyl 


Me 


Me 


Me 


N 






374 


CH2CPr 


Me 


Me 


H 


N 






375 


CH2CH(CH2CH3)2 


Me 


Me 


H 


N 






376 


CH(CH3)CH2CH2CH3 


Me 


NMe2 


H 


N 






377 


3 , 4-dif luorobenzyl 


I9e 


NMe2 


H 


N 
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TABLE 3 (Continued) 



Ex. 


Rl 


R2 


R3 


R4 


X 


mp °C 


378 


n-pentyl 


Et 


Me 


Et 


c 




379 


benzyl 


Et 


Me 


Et 


c 




380 


n-pentyl 


H 


Me 


Me 


N 




381 


benzyl 


H 


Me 


Me 


N 




382 


n-pentyl 


H 


NMe2 


Me 


N 




383 


benzyl 


H 


NMe2 


Me 


N 




384 


n-pentyl 


CF3 


NMe2 


H 


C 




385 


benzyl 


CF3 


NMe2 


H 


C 




386 


n-pentyl 


Me 


NMe2 


H 


C 




387 


benzyl 


Me 


NMe2 


H 


c 




388 


n-pentyl 


Br 


NMe2 


H 


c 




389 


benisyl 


Br 


NMe2 


H 


c 




390 


n-pentyl 


Br 


iPr 


OMe 


c 




391 


benzyl 


Br 


iPr 




c 




392 


n-pentyl 


Br 


SMe 


H 


c 




393 


benzyl 


Br 


SMe 


H 


c 




394 


n-pentyl 


Br 


SOMe 


H 


c 




395 


benzyl 


Br 


S02Me 


H 


c 




396 


n- butyl 


Me 


Br 


H 


c 


Oil, MS 


397 


3 , 4-dif luorobenzyl 


Me 


Br 


H 


c 


127-129 


398 


CH(CH3)CH2CH2CH3 


Me 


Br 


H 


c 


Oil, MS 


399 


CH(Et)CH2CH2CH3 


Me 


Br 


H 


c 


Oil, MS 


400 


n- butyl 


CF3 


Br 


H 


c 


78-80 


401 


3 , 4-dif luorobenzyl 


CF3 


Br 


H 


c 


105-107 


402 


CH(CH3)CH2CH2CH3 


CF3 


Br 


H 


c 


51-53 


403 


CH(Et)CH2CH2CH3 


CF3 


Br 


H 


c 


Oil, MS 


404 


n-butyl 


Br 


Me 


F 


c 




405 


3 , 4-dif luorobenzyl 


Br 


VSe 


H 


c 




406 


CH(CH3)CH2CH2CH3 


OMe 


Me 


H 


c 




407 


CH(Et)CH2CH2CH3 


COMe 


Me 


H 


c 




408 


n-butyl 


Me 


COMe 


H 


c 




409 


3 , 4-dif luorobenzyl 


Me 


COMe 


Me 


c 




410 


CH(CH3)CH2CH2CH3 


CI 


COtfe 


H 


c 




411 


CH(Et)CH2CH2CH3 


CI 


COMe 


CI 


c 




412 


n-butyl 


CI 


Ph 


H 


c 




413 


3 , 4-dif luorobenzyl 


CI 


Ph 


(Me 


c 




414 


CH(CH3)CH2CH2CH3 


CI 


C02Me 


CI 


c 




415 


CH(Et)CH2CH2CH3 


CI 


OCOMe 


CI 


c 
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Examples 416-452 given in TABLE 4 may be prepared 

from conpoimds of formula r3 (nH2)C=C (CN)H where is Me 

4 

and the appropriate hydrazine of formula R NHISIH2/ where 

r4 corresponds to the substitutions exemplified in Table 
5 4 to give initially compounds of formula (III) . 

Conversion to compounds of formula (I) may then follow 
the preparation detailed for Examples 38 and 164, 
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TABLB 4 



Ex. 




r2 


r3 




r5 


np ^C 


CI 


H 


CI 


H 


Oil, MS 


CI 


H 


CI 


H 


Oil, MS 


CI 


H 


CI 


H 


Oil, MS 


CI 


H 


CI 


H 


113-114 


CI 


H 


CI 


H 


Oil, MS 


CI 


H 


CI 


H 


125-126 


CI 


H 


CI 


H 


Oil, MS 


CI 


H 


CI 


H 


Oil, MS 


CI 


H 


CI 


H 


Oil, MS 


H 


CI 


CI 


CI 


Oil, MS 


H 


CI 


CI 


CI 


Oil, MS 


H 


CI 


CI 


CI 


Oil, MS 


H 


CI 


CI 


CI 


Oil, MS 


H 


CI 


CI 


CI 


Oil, MS 


H 


CI 


CI 


CI 


Oil, MS 


CI 


CI 


CI 


H 


Oil, MS 


CI 


CI 


CI 


H 


Oil, MS 


CI 


CI 


CI 


H 


Oil, MS 


CI 


CI 


CI 


H 


153-155 


CI 


CI 


CI 


H 


Oil, MS 


CI 


CI 


CI 


H 


Oil, MS 


CI 


CI 


CI 


H 


Oil, MS 


CI 


CI 


CI 


H 


Oil, MS 


CI 


CI 


CI 


H 


Oil, MS 


Br 


Me 


F 


H 




Br 


Me 


F 


H 




Me 


Br 


F 


H 




Me 


Me 


F 


Me 




CI 


Me 


F 


Me 




CI 


CI 


F 


H 




Vie 


Br 


CI 


H 




ite 


Me 




H 




CI 


Me 


Me 


H 




CI 


Br 


Me 


H 




Me 


CI 


Me 


H 




H 


GMb 


Me 


Me 




CI 


M02 


CI 


H 





416 n-butyl 

417 CH2CH2CH(CH3)2 

418 CH2CH(CH2CH3)2 

419 benzyl 

420 3 , 4-dif luorobenzyl 

421 CH2- (2-tetrahydropyran) 

422 CH(CH2CH3) (CH2CH2CH3) 

423 CH (CH3 ) CHjCH ( CH3 ) j 

424 CH (CH3 ) CH2CH2CH3 

425 n-butyl 

426 CH2CH2CH(CH3)2 

427 CH2CH(CH2CH3)2 

428 benzyl 

429 3 , 4-dif luorobenzyl 

430 CH2- (2-tetrahyciropyran) 

431 n-butyl 

432 CH2CH2CH(CH3)2 

433 CH2CH(CH2CH3)2 

434 benzyl 

435 3 , 4-dif luorobenzyl 

436 CHj- (2-tetrahydropyran) 

437 CH(CH2CH3) (CH2CH2CH3) 

438 CH (CH3 ) CH2CH ( CH3 ) 2 

439 CH (CH3 ) CH2CH2CH3 

440 benzyl 

441 CH (CH3 ) CH2CH (CH3 ) 2 

442 CH (CH3 ) CH2CH2CH3 

443 benzyl 

444 CH (CH3 ) CH2CH (CH3 ) 2 

445 CH (CH3 ) CH2CH2CH3 

446 benzyl 

447 CH (CH3 ) CH2CH (CH3 ) 2 

448 CH (CH3 ) CH2CH2CH3 

449 benzyl 

450 CH (CH3 ) CH2CH (CH3 ) 2 

451 CH (CH3 ) CH2CH2CH3 

452 benzyl 
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Examples 453-471 given in TABLE 5 may be preferably 

prepared by treatment of compounds of formula (1^ is 
OH or SH) with a base such as, but not limited to, 
potassium hydroxide in a solvent such as acetone or 
5 other inert solvent with a reagent R^O-X where X is a 
leaving group (vide supra). These product compounds 
arise via the tautomeric nature of compounds of formula 
(I) where r3 is OH or SH. 



TABLE 5 




Example 




R^° 


r3 


453 


Me 


H 


2,4,6- trimethylpheny 1 


454 


Me 


Me 


2,4, 6- trichlorophenyl 


455 


Me 


CHsCPr 


4-chloro-2 , 6-dibromophenyl 


456 


Me 


COPh 


2-bromo-4 , 6-dichlorophenyl 


457 


Et 


H 


2,4, 6- trimethylpheny 1 


458 


Et 


Me 


2,4, 6- trichlorophenyl 


459 


Et 


Et 


2,4, 6-trichlorophenyl 


460 


Et 


i-Pr 


2,4, 6- trichlorophenyl 


461 


Et 


c-Pr 


2,4, 6- trichloropheryl 


462 


Et 


n-Pr 


2,4, 6-trichloropheryl 


463 


Et 


CHaCPr 


2,4, 6- trichlorophenyl 


464 


Et 


c-pentyl 


2,4, 6-trichlorophenyl 


465 


Et 


CHsCPr 


4 -chloro-2, 6-dibromophenyl 


466 


Et 


COPh 


2-bromo-4 , 6-dichloropher^l 


467 


Et 


Me 


2,4, 6-trimethyl phenyl 


468 


Et 


Me 


4-chloro-2, 6-dibromophenyl 


469 


Et 


Me 


2-bromo-4 , 6-dichlorophenyl 


470 


Ph 




2,4, 6 -trimet 1^1 phenyl 


471 


Ph 


CHjCPr 


2,4, 6-trichlorophenyl 



15 
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CRF-Rl Receptor Binding Assay for the Evaluation of 

Biological Activity 

5 

The following is a description of the isolation of 
cell membranes containing cloned human CRF-Rl receptors 
for use in the standard binding assay as well as a 
description of the assay itself. 

10 Messenger RNA was isolated from human hippocampus. 

The mRNA was reverse transcribed using oligo (dt) 12-18 
cuid the coding region was aitplified by PGR from start to 
stop codons The resulting PGR fragment was cloned into 
the EcoRV site of pGEMV, from whence the insert was 

15 reclaimed using Xhol + Xbal and cloned into the Xhol + 
Xbal sites of vector pm3ar ( which contains a CMV 
promoter, the SV40 splice and early poly A signals, 
an Epstein-Barr viral origin of replication, and a 
hygromycin selectable marker) . The resulting expression 

20 vector, called phchCRFR was transfected in 293EBNA cells 
and cells retaining the episome were selected in the 
presence of 400 jiM hygromycin. Cells surviving 4 weeks 

of selection in hygromycin were pooled, adapted to 
growth in suspension cuid used to generate membranes for 

25 the binding assay described below. Individual aliquot s 
containing approximately 1 x 10^ of the suspended cells 
were then centrifuged to form a pellet and frozen. 

For the binding assay a frozen pellet described 
above containing 293EBNA cells transfected with hCRFRl 

30 receptors is homogenized in 10 ml of ice cold tissue 
buffer ( 50 mM HEPES buffer pH 7.0, containing 10 mM 
MgCl2/ 2 mM EGTA, 1 |ig/l aprotinin, 1 \ig/xaL leupeptin 

and 1 jig/ml pepstatin) . The homogenate is centrifuged 
at 40,000 X g for 12 min and the resulting pellet 
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rehomogenized in 10 ml of tissue buffer. After another 
centrifugation at 40,000 x g for 12 min, the pellet is 
resuspended to a protein concentration of 360 \ig/ml to 

be used in the assay. 
5 Binding assays are performed in 96 well plates; 

each well having a 300 \il capacity. To each well is 

added 50 Jil of test drug dilutions (final concentration 

of drugs range from 10-1° - 10-5 m) , 100 \il of i25i_ 

ovine-CRF (125i-o-cRF) (final concentration 150 pM) and 
10 150 \il of the cell homogenate described above. Plates 

are then allowed to incubate at room temperature for 2 
hours before filtering the incubate over GF/F filters 
(presoaked with 0.3% polyethyleneimine) using an 
appropriate cell harvester. Filters are rinsed 2 times 
15 with ice cold assay buffer before removing individual 
filters and assessing them for radioactivity on a gamma 
counter. 

Curves of the inhibition of 125i-o-CRF binding to 
cell membranes at various dilutions of test drug are 
20 analyzed by the iterative curve fitting program LIGAND 
[P.J. Munson and D. Rodbard, Anai. Blochem. 107:220 
(1980), which provides Ki values for inhibition which 
are then used to assess biological activity. 

A compound is considered to be active if it has a 
25 Ki value of less than about 10000 nM for the 
inhibition of CRF. 

Tnhi bitio n Of rRF-fit-imniated Adenylate Cyclase 

Activity 

30 Inhibition of CRF-stimulated adenylate cyclase 

activity can be performed as described by G. Battaglia 
et al. Synapse 1:572 (1987). Briefly, assays are 
carried out at 37® C for 10 min in 200 ml of buffer 
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containing 100 inM Tris-HCl (pH 7,4 at 37** C) , 10 mM 
MgCl2r 0-4 iriM EGTA, 0-1% BSA, 1 mM 
isobutylmetlvlxanthine (IBMX) , 250 units/ml 
phosphocreatine kinase, 5 inM creatine phosphate, 100 

5 inM guanosine 5 • -triphosphate, 100 nM oCRF, antagonist 
peptides (concentration range 10"^ to lO"^"^) and 0.8 
mg original wet weight tissue (approximately 40-60 mg 
protein) . Reactions are initiated by the addition of 
1 iriM ATP/32p]ATP (approximately 2-4 mCi/tiobe) and 

10 terminated by the addition of 100 ml of 50 iriM Tris- 
HCL, 45 mM ATP and 2% sodium dodecyl sulfate. In 
order to monitor the recovery of cAMP, 1 |il of 
[3h]cAMP (approximately 40,000 dpm) is added to each 
tube prior to separation. The separation of [32p]cAMP 

15 from [32p]ATP is performed by sequential elution over 
Dowex and alumina columns - 

v^^^n RioloCTlral Assav 

The in vivo activity of the compoimds of the 

20 present invention can be assessed using any one of the 
biological assays available and accepted within the 
art- Illustrative of these tests include the Acoustic 
Startle Assay, the Stair Climbing Test, and the 
Chronic Administration Assay. These and other models 

25 useful for the testing of compounds of the present 

invention have been outlined in C.W. Berridge and A, J. 
Dunn Brain Research Reviews 15:71 (1990). 
Compounds may be tested in any species of rodent or 
small mammal. 

30 

Compounds of this invention have utility in the 
treatment of inbalances associated with abnormal 
levels of corticotropin releasing factor in patients 
suffering treating psychiatric disorders and 
35 neurological diseases including major depression. 
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anxiety- related disorders, post -traumatic stress 
disorder, supranuclear palsy and feeding disorders as 
well as treatment of immunological, cardiovascular or 
heart-related diseases and colonic hypersensitivity 
5 associated with psychopathological disturbance and 
stress • 

Compounds of this invention can be administered 
to treat these abnormalities by means that produce 
contact of the active agent with the agent's site of 

10 action in the body of a mammal. The compoxonds can be 
administered by any conventional means available for 
use in conjunction with pharmaceuticals either as 
individual therapeutic agent or in combination of 
therapeutic agents. They can be administered alone, 

15 but will generally be administered with a 

pharmaceutical carrier selected on the basis of the 
chosen route of administration and standard 
pharmaceutical practice. 

The dosage administered will vary depending on 

20 the use and known factors such as pharmacodynconic 
character of the particular agent, euid its mode and 
route of administration; the recipient's age, weight, 
and health; nature and extent of symptoms; kind of 
concurrent treatment; frequency of treatment; eind 

25 desired effect. For use in the treatment of said 
diseases or conditions, the coirpounds of this 
invention can be orally administered daily at a dosage 
of the active ingredient of 0.002 to 200 mg/kg of body 
weight. Ordinarily, a dose of 0.01 to 10 mg/kg in 

30 divided doses one to four times a day, or in sustained 
release formulation will be effective in obtaining the 
desired pharmacological effect. 

Dosage forms (compositions) suitable for 
administration contain from about 1 mg to about 100 mg 

35 of active ingredient per unit. In these pharmaceutical 
compositions, the active ingredient will ordinarily be 
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present in an amount of about 0.5 to 95% by weight 
based on the total weight of the composition. 

The active ingredient can be administered orally 
is solid dosage forms, such as capsules, tablets and 

5 powders; or in liquid forms such as elixirs, syrups, 
and/or suspensions. The compounds of this invention 
can also be administered parenterally in sterile 
liquid dose formulations. 

Gelatin capsules can be used to contain the 

10 active ingredient and a suitable carrier such as but 
not limited to lactose / starch, magnesium stearate, 
steric acid, or cellulose derivatives. Similar 
diluents can be used to make compressed tablets. Both 
tablets and capsules can be manufactured as sustained 

15 release products to provide for continuous release of 
medication over a period of time. Compressed tablets 
can be sugar-coated or film-coated to mask amy 
unpleasant taste, or used to protect the active 
ingredients from the atmosphere, or to allow selective 

20 disintegration of the tablet in the gastrointestinal 
tract . 

Liquid dose forms for oral administration can 
contain coloring or flavoring agents to increase 
patient acceptance. 

25 In general, water, pharmaceutically acceptable 

oils, saline, aqueous dextrose (glucose), and related 
sugar solutions and glycols, such as propylene glycol 
or polyethylene glycol, are suitable carriers for 
parenteral solutions. Solutions for parenteral 

30 administration preferably contain a water soluble salt 
of the active ingredient, suitable stabilizing agents, 
and if necessary, butter substances. Antioxidizing 
agents, such as sodium bisulfite, sodium sulfite, or 
ascorbic acid, either alone or in combination, are 

35 suitable stabilizing agents. Also used are citric 

acid and its salts, and EDTA. In addition, parenteral 



-121- 



wo 99/10350 



PCTAJS98/17049 



10 



solutions can contain preservatives such as 
benzalkonium chloride, methyl- or propyl -paraben, and 
chlorobutcunol . 

Suitable pharmaceutical carriers are described in 
"Remington's Pharmaceutical Sciences", A, Osol, a 
standard reference in the field. 

Useful pharmaceutical dosage- forms for 
administration of the compounds of this invention can 
be illustrated as follows: 



CansulQS 

A large number of units capsules are prepared by 
filling stcuidard two-piece hard gelatin capsules each 
with 100 mg of powdered active ingredient, 150 mg 
15 lactose, 50 mg cellulose, and 6 mg magnesium stearate, 

A mixture of active ingredient in a digestible 
oil such as soybean, cottonseed oil, or olive oil is 
20 prepared emd injected by means of a positive 

displacement was pumped into gelatin to form soft 
gelatin capsules containing 100 mg of the active 
ingredient- The capsules were washed and dried. 



25 Tablets 

A large number of tablets are prepared by 
conventional procedures so that the dosage unit was 
100 mg active ingredient, 0.2 mg of colloidal silicon 
dioxide, 5 mg of magnesium stearate, 275 mg of 

30 microcrystalline cellulose, 11 mg of starch, and 98-8 
mg lactose. Appropriate coatings may be applied to 
increase palatability or delayed adsorption. 
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The compounds of this invention may also be used 
as reagents or standards in the biochemical study of 
neurological function, dysfunction, and disease. 

5 Although the present invention has been described 

and exemplified in terms of certain preferred 
embodiments, other embodiments will be apparent to 
those skilled in the art. The invention is, 
therefore, not limited to the particular embodiments 

10 described and exemplified, but is capable of 

modification or variation without departing from the 
spirit of the invention, the full scope of which is 
delineated by the appended claims. 
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CLAIMS 



WHAT IS CLAIMED IS: 
5 1. A compovmd of Formulae (I) and (II): 




10 isomers thereof/ stereoisomeric forms thereof, or 
mixtures of stereoisomeric forms thereof, and 
pharmaceutical ly acceptable salt forms thereof, wherein: 

r1 is selected from H, Ci-Ce all^rl, C2-C6 alkenyl, C2-C6 
15 alkynyl, Ci-Ce haloalkyl, where such haloalkyl is 

substituted with 1-6 halogens, C3-C6 cycloalkyl, 
C4-C9 cycloalkylalkyl, C1-C6 alkoxy, aryl, 
heteroaiyl or heterocyclyl; 

20 r2 is Ci-Cio alkyl, C3-C10 alkenyl, C3-C10 alkynyl, 
C3-C8 cycloalkyl, C4-C12 cycloalkylalkyl, where 
each group can be optionally substituted with 1 to 
3 substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C10 alkenyl, C3-C10 

25 alkynyl, C3-C6 cycloalkyl, aryl, heteroaryl, 

heterocyclyl, halogen, cyano, Nr6r7, or'^, thiol, 
S(0)nR^/ C0R7, C02B7, 0C(0)r9, NRScOR^, NR8cONr6r7, 
NR8c02R9/ CONR6r7; 
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or 

S(0)j^R^, COR^, C02R^. CONrV; 
or 

Ci'C^ haloalkyl, where C^-C^ haloalkyl may be 

5 substituted with 1-6 halogens; 

or 

aryl or aryl{Ci-C4 alkyl) , heteroaryl or 
heteroaryl (C1-C4 alkyl)/ heterocyclyl , or 
heterocyclyl (C1-C4 alkyl), wherein C1-C4 alkyl in 
10 aryl(Ci-C4 alkyl), heteroaryl (Ci-C 4 alkyl) or 

heterocyclyl (C1-C4 alkyl) is optionally substituted 
with substituents selected from Ci-Cs alkyl, COR'', 
C02R'^/ S(0)nR^/ cyano and aryl; 

15 n is independently at each occurrence 0, 1, or 2; 

r3 is H, C1-C6 alkyl, C2-C6 alkenyl, 02-06 alkynyl, Ci- 
C6 haloalkyl, where such haloallQ^l is substituted 
with 1-6 halogens, C3-C5 cycloalkyl, C2-C10 
alkoxyalkyl, Ci-Ce hydroxyalky 1 , cyano, OR^, thiol, 
S(0)nR^' NR^r'^, aryl, or heteroaryl; 

is phenyl, pyridyl, pyrimidyl, triazinyl, furanyl, 
naphthyl , quinolinyl , isoquinolinyl , thienyl , 
imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl, 
benzof uranyl , benzothienyl , benzothiazolyl , 
isoxazolyl , 2 , 3 -dihydrobenzo furanyl , 2,3- 
dihydrobenzothienyl , 1 , 2-benzopyranyl , 3 , 4-dihydro- 
1,2-benzopyreuiyl or pyrazolyl, where each R* is 
attached via an unsaturated carbon atom and each R^ 
may be optionally substituted with 1 to 4 r5 
groups; 



20 



25 



r4 



30 
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r5 is independently at each occurrence selected from 

Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl , where Ci-Cio 
alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloalkyl, C4-C12 cycloalkylalkyl are optionally 
substituted with 1-3 substituents independently 
selected at each occurrence from C1-C4 alkyl, 

nitro, halogen, cyano, NR^r'', NrScor^, nr8c02R5, 

C0b7 , OR^ , CONrSr'', NrScONR^r'^, C02R''r thiol, or 

S(0)nR^; 
or 

nitro, halogen, cyano, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, NR^b7 , NrScoR^, 
NR8c02R9, C0r7, OR^, CONR6r7, nr8cONR6r7, C02R'^, 

thiol, or S(0)nR^; 

r6 and R*^ are independently at each occurrence selected 
from: 

(1) H; 

(2) Ci-Cio alkyl, C3-C10 alkenyl, C3-C10 alkynyl, 
C2-C8 alkoxyalkyl, C3-C6 cycloalkyl, or C4-C12 
cycloalkylalkyl, each optionally substituted with 
1-6 substituents independently selected at each 
occurrence from Ci-Ce alkyl, C3-C6 cycloalkyl, 

halogen, C1-C4 haloalkyl* cyano, nitro, Or12, 
thiol, S(0)nR^/ COR^^, CO2RI2, Nr8cOr12, 
Nr8cONr11r12 , Nr8C02R^. NR11r12, and C0NR11r12; 

(3) aryl, aryl(Ci-C4 alkyl), heteroaryl or 
heteroaryl (C1-C4 alkyl), heterocyclyl, or 
heterocyclyl {C1-C4 alkyl; 
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r8 is independently at each occurrence selected from H, 
C1-C4 alkyl, C3-C8 alkenyl, C3-C6 cycloalkyl, or 
C4-C7 cycloalkylalkyl; 
5 or 

phenyl or phenyl (C1-C4 alkyl), each optionally 
substituted with 1-3 substitutents selected from 
C1-C4 alkyl, halogen. C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, C1-C4 alkoxy, OH; 

10 

r9 is independently at each occurrence selected from H, 
C1-C4 alkyl, C2-C4 alkoxyalkyl, C3-C6 cycloalkyl, 
C4-C7 cycloalkylalkyl; 
or 

15 phenyl or phenyl (C1-C4 alkyl), each optionally 

substituted with 1-3 substitutents selected from 
C1-C4 alkyl, halogen, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, C1-C4 alko^, OH; 



20 rIO is H, C1-C4 alkyl, C1-C4 haloalkyl, C2-C8 
alkoxyalkyl, C3-C6 cycloalkyl, C4-C12 
cycloalkylalkyl, aryl, aryl(Ci-C4 alkyl), 
heteroaryl, heteroaryl (C1-C4 allQrl), heterocyclyl, 
heterocyclyl(Ci-C4 all^ri) , where C1-C4 haloalkyl is 

25 optionally substituted with 1 to 6 halogens; 



r11 and r12 are independently at each occurrence 

selected from H, Ci-Ce alkyl, C3-C6 cycloalkyl, C4- 
C7 cycloalkylalkyl, or C1-C4 haloalkyl optionally 
30 substituted with 1-6 halogens; 

or 

phenyl or phenyl (Cl-C 4 alkyl), each optionally 
substituted with 1-3 substitutents selected from 
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C1-C4 alkyl, halogen, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, C1-C4 alkoxy, OH; 



aryl is phenyl or naphthyl, each optionally substituted 
5 with 1 to 5 substituents independently selected at 

each occurrence from r13; 



heteroaryl is pyridyl, pyrimidinyl , triazinyl, furanyl, 
quinolinyl, isoguinolinyl, thienyl, imidazolyl, 
thiazolyl , indoly 1 , pyrrolyl , oxazoly 1 , 
benzofuranyl, benzothienyl , benzothiazolyl, 
isoxazolyl , pyrazolyl , t riazolyl , tet razolyl , 2,3- 
dihydrobenzof uranyl , 2,3- dihydrobenzothienyl, or 
indazolyl, each optionally substituted with 1 to 4 
substituents independently selected from at each 
occurrence R^^; 

heterocyclyl is saturated or partially saturated 

heteroaryl, optionally substituted with 1 to 3 
20 substituents independently selected at each 

occurrence from R^3. 



10 



15 



r13 is independently at each occurrence selected from 

Ci-Cio alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
25 cycloalkyl, C4-C12 cycloallQrlalkyl , where Ci-Cio 

alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C6 
cycloallQrl, C4-C12 cycloalkylalkyl are optionally 
substituted with 1-3 substituents independently 
selected at each occurrence from C1-C4 allc/1, 

30 nitro, halogen, cyano, Nr8r9^ Nr8cor9, Nr8c02R5# 

C0R9, 0R9, CONR8r9, NR8C0NR8r9, QO^R^ , thiol, or 

S(0)nR^ 
or 
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nitro, halogen, cyano, C1-C4 haloalkyl optionally 
substituted with 1-6 halogens, Nr8r9, Nr8cor9, 
NR8c02R9/ C0R9, Or9, CONr8r9, 1SIR8cONR8r9, C02R^ , 
thiol, or S(0)nR^; 

5 

2. A compound of claim 1 and and isomers thereof, 
stereoisomeric forms thereof, or mixtures of 
stereoisomeric forms thereof, and pharmaceutically 
acceptable salts thereof wherein: R* is phenyl, pyridyl 

10 or pyrimidyl, each optionally svibstituted by 1 to 4 r5 
groups , 

3. A compound of claim 2 and isomers thereof, 
stereoisomeric forms thereof, or mixtures of 

15 stereoisomeric forms thereof, and pharmaceutically 

acceptable salts thereof wherein: R^ is selected from 
H, C1-C6 alkyl, C1-C6 haloalkyl, where such haloalkyl is 
substituted with 1-6 halogens, C3-C6 cycloalkyl, or 
aryl. 

20 

4. A compotmd of claim 3 and isomers thereof, 
stereoisomeric forms thereof, or mixtures of 
stereoisomeric forms thereof, and pharmaceutically 
acceptable salts thereof wherein: r1 is selected from 

25 H, C1-C6 allQrl, C1-C6 haloalkyl, where such haloalkyl is 
sxabstituted with 1-6 halogens, C3-C6 cycloalkyl, or aryl 
and R* is phenyl, pyridyl or pyrimic^l, each optionally 
substituted by 1 to 4 r5 groups. 

30 5. A compound of claim 1 and and isomers thereof, 
stereoisomeric forms thereof, or mixtures of 
stereoisomeric forms thereof, and pharmaceutically 
acceptable salts thereof, selected from the group 
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1- (2-chloro-4-trifluoromethyl)phenyl-5-ethyl-3-methyl-4- 
[ 1 - ( 1 -metly 1 ) butane ] imidazo [ 4 , 5 - c ] py razol e ; 

5 1- (2-chloro-4-trif luoroinethyl)phenyl-5-ethyl-4- [1- (l- 
ethyl) butcine] -3-methylimidazo[4, 5-c]pyrazole; 

4- (n-butyl) -1- (2-chloro-4-bromo) phenyl -5 -ethyl -3 - 
met by 1 imidazo [4 , 5-c] pyrazole; 

10 

1- (2-chloro-4-bromo)phenyl-5-ethyl-3-methyl-4- [1- (1- 
methyl ) butane] imidazo [4 , 5-c] pyrazole; 

1- (2-chloro-4-bromo)phenyl-5-ethyl-4- [1- (1- 
15 ethyl) butane] -3 -methyl imidazo [4, 5-c] pyrazole; 

5- ethyl-3-f luoromethyl-4- tl- (1 -methyl) butane] -1- (2,4,6- 
trichloro) phenylimidazo [4 , 5-c] pyrazole; 

20 5-ethyl-4- [1- (1 -methyl) butane] -1- (2, 4, 6- 
t r ichloro ) phenyl imidazo [ 4 , 5 - c ] pyrazole ; 

1- (2, 6-dichloro-4-bromo)phenyl-5-ethyl-4- tl- (1- 
ettiyl) butane] -3-methylimidazo [4, 5-c] pyrazole; 

25 

1- (2,4-dichloro)phenyl-5-ethyl-4- [1- (1- ethyl) butane] -3- 
metliyl imidazo [4 , 5-c] pyrazole; 

1- (2,4-dichloro)phenyl-5-ethyl-3-methyl-4- [1- (1- 
30 methyl) butane] imidazo [4, 5-c] pyrazole; 

1- (2, 4-dichloro)phenyl-5-ethyl-3-methyl-4- [1- (1,3- 
dimethyl) butane] imidazo [4, 5-c] pyrazole; 

35 1- (2, 6-dichloro-4-bromo)phenyl-5-ethyl-3-methyl-4- [1- (1- 
metlyl ) butane] iniidazo [ 4 , 5-c] pyrazole; 
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5-ethyl-4- [1- (1-ethyl) butane] -3-methyl-l- (2,4,5- 
trichloro) phenylimidazo [4, 5-c] pyrazole; 

5 5-ethyl-3-inethyl-4- (1- ( 1-methyl ) butane] -1- (2,4,5- 
trichloro) phenylimidazo [4, 5-c] pyrazole; 

5-ethyl-4- [1- (l-metliyl) pentane] -3-methyl-l- (2,4,6- 
trichloro) phenylimidazo [4 , 5-c] pyrazole; 

10 

1- (2-bromo-4-isopropyl)phenyl-5-Gthyl-4- [1- (1- 
ethyl) butane] -3-methylimidazo[4, 5-c] pyrazole; 

1- (2-broino-4-isopropyl)phenyl-5-ethyl-3-mettiyl-4- [1- (1- 
15 methyl) butane] imidazo [4, 5-c] pyrazole; 

1- (2-bromo-4, 6-dichloro)phenyl-5-ethyl-4- [1- (1- 
ethyDbutane] -3-methylimidazo[4, 5-c]pyrazole; 

20 1- (2-bromo-4,6-dichloro)phenyl-5-et]iyl-3-metliyl-4-tl- (1- 
metliyl ) butane] imidazo [4 , 5-c] pyrazole; 

4- {n-butyl)-l- (2, 6-dichloro-4-bromo)phenyl-5-ethyl-3- 
methylimidazo [4 , 5-c] pyrazole; 

25 

1- (2, 6-dicliloro-4-bromo)phenyl-5-ethyl-3-methyl-4- [1- (3- 
methyl) butane] imidazo [4, 5-c] pyrazole; 

1- (2, 6-dic]iloro-4-bromo)phenyl-5-ethyl-4- [1- (2- 
30 etlvD butane] -3-methylimidazo [4, 5-c] pyrazole; 

4-benzyl-l- (2, 6-dichloro-4-bromo)phenyl-5-ethyl-3- 
methylimidazo [4 , 5-c] pyrazole; and 

35 1- (2,6-dichloro-4-bromo)phenyl-4- (3,4-difluorobenzyl) -5- 
ethyl-3-methylimidazo [4, 5-c] pyrazole. 
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6- A pharmaceutical composition comprising a 
pharmaceutically acceptcible carrier and a 
therapeutically effective amount of a compound of claims 
5 1, 2, 3, 4 or 5. 

7. A method of treating affective disorder, anxiety, 
depression, headache, irritable bowel syndrome, post- 
traxjmatic stress disorder, supranuclear palsy, immune 

10 suppression, Alzheimer's disease, gastrointestinal 
diseases, anorexia nervosa or other feeding disorder, 
drug addiction, drug or alcohol withdrawal symptoms, 
inflammatory diseases, cardiovascular or heart-related 
diseases, fertility problems, human immunodeficiency 

15 virus infections, hemorrhagic stress, obesity, 

infertility, head and spinal cord traumas, epilepsy, 
stroke, ulcers, amyotrophic lateral sclerosis, 
hypoglycemia or a disorder the treatment of which can 
be effected or facilitated by antagonizing CRF, 

20 including but not limited to disorders induced or 
facilitated by CRF, in mammals, comprising: 
administering to the mammal a therapeutically 
effective amount of a compound of claims 1, 2, 3, 4 or 
5. 



-132- 



INTERNATIONAL SEARCH REPORT 



I atlonal Application No 

PCT/US 98/17049 



A. CLASSIFICATION OF SUBJECT MATTER , , . . 

IPC 6 C07D487/04 A61K31/415 //(C07D487/04.235:00,231:00) 



According to International Patent Classilicatton(lPC) or to both national dassifteation and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed t)y classification symbols) 

IPC 6 C070 A61K 



Documentation searched other than minimumdocumentatton to the extent that such documents are included in the fields searched 



Eiectronic data base consulted during the international search (name of data base arxl, where practical, search terms used) 



a DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 190 457 A (CAMILO CORVI) 
13 August 1986 
see claim 1 



1,6,7 



□ 



Further documents are listed In the continuation of box C. 



ID 



Patent family members are listed in annex. 



" Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority daim(s) or 
which is dted to establish the publication date of another 
citation or ott^r special reason (as specified) 

document referring to an oral disclosure, use. exhft>ition or 
other means 

"P" document published prior to tho International filing date but 
later than the priority date claimed 



*T" later document published after the international filirig date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory undertying the 
Invention 

'X' documsnt of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document Is taken alone 

"Y" document of particular relevance: the claimed invention 

cannot be considered to Involve an Inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of tho same patent family 



Date of the actual compfetton of thelntemattonal search 



25 November 1998 



Date of mailing of the International search report 



02/12/1998 



Name and mailing address of the ISA 

European Patent Office. P.B. S818 Patentlaan 2 

NL • 2280 HV Rl^swpk 
Tel. (♦31-70) 34O-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Alfaro Faus, I 



Fofm PCT/tSAaiO (saoond sheet) (July 1M2) 



INTERNATIONAL SEARCH REPORT 



.iternauonai application no. 
PCT/US 98/ 17049 



Box I Observations where certain claims were found unsearchable (Conti nuation of item i of first sheet) 
This international Search Report has not been established m respect of certain claims under Article 1 7(2){a) for the tolJowing reasons: 

1. Ixl Claims Nos.: 7 

because they relate to subject matter not required to be searched by this Authonty. nameiy. 

Remark: Although claim 7 . ^ / . i 

is directed to a method of treatment of the human/animai 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



□ 



becausemey relate to parts of the Intemationai Application that do not comply with the prescribed requirements tosuch 
an extent that no meaningful intemaoonai Search can be earned out. spectficaOy: 



^' ' — ' SSause ttfey are dependent claims and are not drafted in accordance with the second and third sentences of Rule6.4<a>. 



Box II Observations where unity of Invention is lacking (Continuation of Item 2 of first sheet) 



This international Searching Authonty found multiple inventions in this internauonal application, as follows: 



1 , I I As all required additional search fees were umely paid by the applicant, this international Search Repon covers all 
' » searchable Claims. 

2. rn As ail searchable claims could be searched without effort lustifying an additional tee. this Authonty did not invitepayment 

of any additional fee. 



□ AS only some of the required addittonal search fees were timely paid by the appucant. this International Search Report 
covers only those claims for which fees were paid, specificatly claims Nos.: 



4, rn No required additional search tees were timely paid by the applicant. Consequently, this Intemationai Search Report ts 
— restncted to the invention first mentioned in the daims: it is covered by claims fMos.: 



Remark on Protest The additional search fees were accompanied by the appficant s protest. 

I I No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (confinuauon of first sheet <i))(Juiy 1992) 



f 



INTERNATIONAL SEARCH REPORT 

Infonnatlon on patent family members 



it ational Application No 

PCT/US 98/17049 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 190457 



13-08-1986 



JP 61183288 A 



15-08-1986 



Fomi PCT/ISACI 0 (patent tamKy annw) (July 1 082) 



